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PREFATORY MEMOIR. 



DOCTOR WILLIAM HARVEY waslhe eldest son of 
Thumas Harvey, of Folkestone, by his second wife Joan 
Halke. He was born at Folkestone on the isf of 
April, 1578. His father is described as a Jurat or 
Alderman, of Folkestone, where he was elected to the 
Office and Dignity of Mayor in the year 1600. Beyond this 
Thomas Harvey, the family genealogy lapses into trackless 
obscurity; although he is considered by a Genealogist of the 
Harveys* as ' apparently descended from or of the same branch 
' of the family as Sir Walteh Harvey, " I'epperer " Warden 
' or Mayor of London 1272-3 who bore like arms,' — but of this 
vague relationship, which probably the Doctor himself never 
heard of, there is no satisfactory evidence. 

Thomas Harvey was undoubtedly a highly respectable 
person as Burgess, Alderman and Mayor of Folkestone, which 
was then a small fishing town with a more or less romantic 
trade in smuggling, where he was probably engaged in some 
business occupation. By his second Wife Joan, whom he 
wedded in the year 1577, he had seven sons and two daughters, 
of whom Doctor Harvey was the eldest. According to John 

•See 'Miscellanea Genealogica el Heraldica," and Series, volume i., 
pp. 357, 383; also volume ilL, p. 329, &c. — Genealogical Contributions by 
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was buried in tbe Chancel of the parish Church at Folkestone, 
where on its original brass plate — though relacquered, with 
some of the letters rubricated and otherwise ' restored ' to be 
in keeping with its highly decorated surroundings — her quaint 
and beautifully expressed epitaph is still to be seen. 

Thomas Hakvey survived his Wife until the year 1C23, 
when he died and was buried at Hackney ; so that neither of 
the parents lived to know of their eldest son's discovery by 
which he was destined to render himself memorable through 
the ages to come. 

Doctor Harvey's practice as a Physician appears to have 
been successful from the first and to have steadily increased in 
prosperity while it procured him various valuable profes- 
sional appointments. He was elected a Fellow of the College 
of Physicians — an institution with which he will, as he wished, 
ever be memorably connected — on the 5/A June, 1607; and 
some years later he was appointed Physician- Extraordinary to 
K\Tig James the First ; and later on, after the publication of 
his great Treatise, he was appointed Physician in Ordinary to 
King Charles the First, whom he attended during the Civil 
Wars. 

It is supposed to have been about the year 1615, that Doctor 
Harvey first set forth his views on the Circulation of the Blood 
during a course of Lectures, which were delivered at the 
College of Physicians : but it was not until the year 1628 that 
his great work ' De Motu Cordis' was published, when it 
appeared from a foreign press at Franckfort-on-the-Maine which 
was, it is said, the great centre of the book-publishing trade 
at that time. 

For many years Doctor Harvey had by careful examina- 
tions of, and experiments made upon, the bodies of animals, 
endeavoured to ascertain the movements and functions of the 
heart; and the conclusions which he formed respecting them 
were such that he could not accept the generally received views 
of preceding Physiologists, who had specially studied and 
written upon the subject. His conclusions were not arrived at 
without considerable labour and difficulty, so much so that, it 
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is said, at one timo he found the matter so beset with difficulties 
that he was inclined to agree with Fracastorius, that the move- 
ments of the heart and their purposes could be comprehended 
by God alone. This despair was but momentary and soon 
overcome ; and perhaps it was then, when, as he says * I began 
* to think whether there might not be a MOVEMENT IN A 
CIRCLE * — and thus the great Truth was revealed to him. 

Doctor Harvey's work *De Motu Cordis,* setting forth 
his discovery, was on its publication, as is well known, generally 
rejected :* but it is not perhaps generally recollected that no 
ocular demonstration of the actual Circulation of the Blood was 
possible at that time ; nor until the introduction of the micro- 
scope which was not till after his time. In this consists 
Doctor Harvey's true greatness that he arrived at his 
discovery by faith in inductive reasoning as an infallible guide 
to Truth. He was indeed a true Seer ; and his discovery is the 
most beneficial to mankind that has yet been made. 

It is pathetic to consider, were it not that it ennobles Doctor 
Harvey's discovery, that he never saw the blood actually circu- 
lating : the only magnifying glass then used or known was the 
ordinary reading glass of to-day. It was reserved for one 
Marcellus Malpighi, of Crevalcuore, who used the microscope, 
to see the blood actually in circulation as exhibited in the lung 
of a frog — which he announced three or four years after Doctor 
Harvey's death. 

In the year 1651 Doctor Harvey's work on * Generation' 
appeared ; and in the year 1654 he was elected President of the 
College of Physicians, to which he was a great Benefactor and 
made considerable additions to the building which were des- 
troyed in the Great Fire. He also made a settlement of funds 
upon the College one portion of the interest of which was to 
be for the Librarian's salary and the other to be devoted to the 



* Audrey says that he heard Hantev say *that after his book on the 
' Circulation of the Blood came out, he ^11 mightily in his practice, and was 

* believed by the vulgar that he was crack-brained, and all the physitians 

* were against him.' 
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annual delivery of a solemn Oration in commemoration of those 
who had been Benefactors to the College. This Oration, now 
known as the Commemorative Oration, is still annually de- 
livered on St. Luke's Day when Doctor Harvey's work and 
memory are affectionately revered. At the recent Oration 
delivered by Doctor Lauder-Brunton, it was shown how 
Doctor Harvey's discovery still lives and works, and that from 
his idea of the Circulation, had grown alt modern ideas of 
disease and the mode and action of drugs. 

Of Doctor Harvey's personal appearance and disposition 
we have the testimony of his friend John Aubrey who thus 
describes him ; ' He was not tall, but of the lowest stature,* 
'round faced, olivaster (like wainscot) complexion, little eie, 
' round, very black, full of spirit, his haire was black as a raven, 
' but quite white twenty years before he died, ... In temper 
'he was like his brothers, very choleric, and in his younger 
'days he wore a dagger, as the fashion then was, which he 
'would be apt to draw out upon every occasion ' — though it is 
not recorded that he ever did so to anyone's injury. — In visit- 
ing his patients he 'rode on horseback with a foot-cloath, his 
'man following on foot, as the fashion then was, which was 
' very decent, now quite discontinued. The judges rode also 
' with the foot-cloathes to Westminster Hall. . . • He was 
' always very contemplative and was wont to frequent the leads 
'of Cockaine-house, which his brother EUab had bought, 
'having there his several stations in regard to the sun and the 

* wind, for the indulgence of his fancy ... he had caves made 
' in the ground, in which he delighted in the summer time to 

* meditate.' He also loved darkness, saying that he could then 
better contemplate. 

* In the face of ihis evidence il is strange to see the incongruous Statue of 
Doctor Harvey, which was erected on the Folkestone Leaa in the year 
i8Si. Id ihisStaiueheisrepiesentedasofcolossalsize, standing with a large 
heart in his left band, from which the ventricles are seen protruding, resem- 
bling in their si/e and appearance the ends of iron gas-pipes : whiJe his 
right hand is extended as if in the act of demon si lai in;; his views. The 
stained-glass window to his memory which was placed in Folkestone Church 
is a much more pleasing memorial. 
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The best portrait of Doctor Harvey is believed to be that 
by Jansen at the Royal College of Physicians ; and it is regret- 
table that permission to reproduce it for this work — which is 
of so much interest in connection with him who was so great a 
Benefactor to, and so illustrious a Fellow of, the College — was 
withheld. The Portrait prefixed to this volume is from that in 
the National Portrait Gallery, which was once the property of 
Doctor Mead, and has been twice engraved : it is a pleasing 
and an authentic likeness. 

As Doctor Harvey advanced in years he did not practise 
his profession except in special cases. He appears to have been 
generally free from physical infirmity ; but towards the end of 
nis life he was much afflicted with the gout, though at the close, 
his transition through Death was easy and his great spirit 
passed away on the evening of the 3rd of June, 1657, within ten 
months of his eightieth birthday. 



After Doctor Harvey's death there was a rumour that he 
had ended his struggles by taking opium, which his friend 
Aubrey very strongly denies, and says ' It is now fitt and but 
*just that I should endeavour to undeceive the world in a 

* scandal that I find strongly runnes of him, w** I have mett 

* amongst some learned young men, viz., that he made himself 

* away, to putt himself out of his paine by opium ; not but that, 

* had he laboured under great paines, he had been readie 

* enough to have donne it ; I do not deny that it was not 

* according to his principles on certain occasions to • • . [sic] 

* but the manner of his dyeing was really and bond fide thus, 

* viz., the morning of his death about 10 o'clock, he went to 

* speake, and found he had the dead palsey in his tongue ; then 

* he sawe what was to become of him, he knew there was then 

* no hopes of his recovery, so presently sends for his young 

* nephews to come up to nim to whom he gives one his watch 

* ('twas a minute watch with which he made his experiments), 
Uo another, another remembrance, &€., made sign to . . , 
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• Sambrokc, his Apothecary, in Blaci' Fryars, to lett him blood 
' in the tongue, which did little or no good and so he ended 
' his dayes,' 

According to Aubrey, Doctor Harvey died in London but 
the Harvey Genealogist states that it was at his brother's house 
at Roehampton. His remains were encased in lead and laid to 
rest in the family vault in Hempstead Church on the zblh June, 
1657- 

\n January, 1882, the Tower o{ Hempstead Church collapsed ; 
and the further preservation of Doctor Hakvey's remains — 
which were lying encased in their original lead cerements, in 
the Harvey vault beneath the Church — was considered by the 
College of Physicians and the family representatives. It was 
at first proposed to re-inter them in Westminster Abbey be- 
neath a thick glass plate. This idea was, however, aban- 
doned ; and a marble sarcophagus was erected in the centre of 
the Harvey Chapel of Hempstead Church : and on St, Luke's 
Day (the day of the annual Commemorative Oration) the l8//j of 
October, 1883, in the presence of the family representatives, the 
President, the Office bearers, and some of the Fellows of the 
College of Physicians and the officiating Clergy, the remains were 
reverently transferred to their new, and it may be hoped, final 
resting-place within the sarcophagus together with a copy of 
his works and a Roll recording the incidents of the Trans- 
lation. 

Those who may desire fuller information respecting Doctor 
Harvey than it is practicable to give within these brief limits 
are referred to his life by the late Doctor Willis, published in 
1878, the year of his own death. Doctor Willis truly revered 
Doctor Harvey's memory and has with particular and unusual 
ability set forth his discovery and considered it in connection 
with the views of preceding Physiologists, Doctor Harvey's 
Works, translated and edited by Doctor Willis, were pub- 
lished by the Sydenham Society in the year 1S47. 

In the Museum at Folkestone is an ancient pestle and Mortar 
which is exhibited as having been used by Doctor Harvey for 
compounding his drugs. The Mortar which is composed of 
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bell metal bears the following encircling inscription — 1625 , 
SOLI . DEO . GLORIA . MICHAEL . EVRCERHVVS 
. ME . FECIT. There is no evidence of its ever having been 
in the possession of Doctor Harvey : it is, however, contem- 
porary with bim. 



B. 




Cartouche displaying the Harvey Coat-of-Arms, 

copied from Doctor Harvey's Monument 

in Hempstead Church. 
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|Ercniffime Rex, 

Cor animalium.fandamen- 
Lcum eft vitae, princeps omnium, 
fMicrocofmi Sol , a quo omnis 
vegetatio dependet, vigor omnis Scrobur 
emanat. Rex pariter regnorura fuorum 
fundaraen tum,&: Microcofmi fui Sol.Rei- 
public* Corcft, a quo omnis emanat po- 
reftas,omnisgratiaprovenir. Qiycderao- 
tu cordis hie icripta fun cMajeftati tu? (vri 
huiusfeculi mos eft j oifene eo magis au- 
fus fum, quodad hominis cxempluni hu- 
A 2 mana 
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manapene omnia, &: ad cordis^Regisplu- 
rima. Rcgi itaque non inutilis cordis fui 
noticia , tanquatn adionum diuinum E- 
xemplarium : ( He partus componere ma« 
gnafolebant.) Poceris faltem Rrgum opci- 
me, in faftigio rerum humanarani poficus, 
vnaopera 6c humani corporis priacipiuia 
& Regiq {imul pocedatisTu^ emgictn con- 
templari. Sufcipe itaq*, , humilime precor ; 
Sereniflime Rex vfitacabenignicate &c clc« 
mentia dc corde noua hsec , qui ipfe nouus 
fplendor huius feculi,6c tocum vere cor es, 
princeps vircuce abundans,ac gratia -,cui 
acceptum iure merico referimus, quicquid 

noftra Anglia boni,quicquid vita noflra iu* 
cundi, habet* 

dcaouffimasferoa& 

GyiLX£LMVsHAK.yExys. 
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tEamdcmocu & vfu cordis, 8c circui- 
IctifanguimslxntcntiamE. O.D.an- 
ktea&piusinpraslcdionibus iticisA- 
Enatomicis apcrui novam: {cd iam pec 
'notiem 2c amplius annosmulcis o- 
cularibus cfcmonltrationibusin tonfpeiluveftro 
confirmatam, racionibus & argumcncis illtiftra- 
tam,& ab obie^iioni bus dodiflimorum ScpcritiC. 
fimorum Anatomicorum libcratam , totics ab 
omnibtisdelideraramja quibuldam cfHagicatam, 
ialuccm&conlpcilum omnium hoclibdlo pro- 
A }' duximus 
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duximus. QucmnifivobistranfmiflumE.D.D, 
minus fpcrarcm prodircpoflc integrum &tutum, 
cum penc omnium illarum obfcrtiarionum , ex 
quibus aut veritatcm colligo , auc crrorcs redar- 
»uo, cvobisplurimos&fidcdignos appcllarcpof- 
[\im tcftcs, qui diflc<3:iones mcas vidi(tis,& ocula- 
ribus dcmonftracionibus eorum^ qua:hicad(cn<- 
iumpalamadeuero, alGfterccandide & allipulah 
conmcuiihs. £c cum contra receptam viam , per 
totfeculaannorumabinnumeris, ii(q; dariflimis 
do(3:iinmifque,viris tritam & illuftratam y fangui- 
ncmiternouum metiri fuumSc reuoluere folusi- 
fte liber afiirmarct ^ arrogantcr nimis fa(^um, ne 
videretur,libellum iftum per aliquot abhinc retro 
annosalioquinpcrfedium, vel in publicum exirc 
vel transfretare Ci permidflem^ fummopere vere- 
bariNiGprius vobispropodiiflem, ^perautopd- 
amconfirmaflfem^veftrisdubiis & obic<9;ionibus 
rc^ondiflem, Sc Pnefidis ornatiHimi cenfiif am in 
fauoiem accepiflem.PerTuafiiTimum veruntamen 
habui^ quod n coram vobis noftroq^Coilegio tot 
cantifque viris do€fciffimis nobilitatd', propoH- 
tumfiiftinerepotuerim, ab altis turn demum mi- 
nus pcnii&e(cendum, tc iam iilud , quod mihi 

a vobis 
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a vobis, ob amorem veritatis, coniigit vnicom fo- 
Jatium , ab omnibusaliis qui fimiliter fine phi- 
lo(o hati non minus cflc Ipcrandum. Philofo- 
phicnim vcri,quiaraore vcricacisSc lapicntir fla- 
grant, nunquamlcraniffo^f, (apiencia plcnos rc- 
pcriunc, aut fuo fcnfu abundant, quin vcritati , 
a quocunque & quandocunquc vencrit, locum 
dent. Ncc tam angulli animi vt credant 
quamuis artcm auc (cientiam adeo omnibus nu- 
inerisablolucam&pcrfi:£tam a vctcribus tcadita, 
vtalioruinduftris,&diligenti;e nihil fit rcliquum: 
cumprofitcanturplurimi,maximam panemeo- 
lum qux Icimus , corum qux ignoramus 
mini mam efle, ncc ita traditionibus & prxce- 
pcis quorumcunquc addi(5ti, infcrvirc Icpatiun- 
turPhilofbphi,&Iibcrtatcmpcrdut,neocuuspro- 
priis fidem adhibcant , ncc ita in verba iurant 
antiquitatis magiArx, vtvcritatem amicam in a- 
pertis rclinquanc, Sc in confpeiSu omnium dcfc- 
lanc Sod ncuc crcdulos & vanos , omnia prima 
facie admirrerc & ctcdcrc , ita manifcfta Icnfui 
non viderc, & Luce meridian'a diem non agno- 
(ccre ,ftupidos & infcnfacos paritcr exiftimanc, Et 
non minus poctarumfabalas,8cvuIgidelirimenta, 
quam Scepticorum epochcn in via philolbphica 
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dccliiuredoccncOmnesitcmftudiofi, boni.ho- 
ncftique.nanquamitapaflionibusindignationu, 
inuidia;,obrai mcDtem linunt, quo minus ludiant 
aiquoanimoquiprovcritateprofcrantur , am 
rem verc dcmontlratam intclligant.necturpepu- 
tant inucarefcacenciam fi vcrius fuadcc &aperu 
dcmonftracio : ncc errore s , licecantiquiflimos dc- 
fcrerc arbitrantuc inhoneftum. Cum optimcno- 
rint quodfaumanum fit crrarc, dccipi , & quodci. 
lu mulca repcrcacJIccontingat qu£ di(ccrc quiuis 
aquouispofliCgaiuucncfcacx, ariulcoimcll'igcns. 
Vcrumifto traikatu, Coilcgx Amanciifimi,in 
auchoram Sc fcnptomm Anatomicorum nomini- 
bus, opcribusSc fcntcntiisrcccnrcndisjotagitan- 
dismcmoriam meam , & iucubrationcs, mulcam- 
queledioncm&m^numvolumenoftentarcno- 
lebam.TamquodnoneiUbris, fcdexdifTciflioni- 
bus, noncxplacicisPhilo(ophorum,fedfabrica na- 
cuizdirccrcSc docercAnatomcnproficcar. Turn 
quod ncquc c veteribus q ucmquam dcbitobono- 
rcdcfraudare.ncqucc poftcnoribus quemquam 
irriuriiEquumcenfcam.autmoliat. Ncquc cum 
iisqui in Anatomicis anreccllucrant,& mc docuc 
ninc,manusconleKrc,aucdimicarihonc(Vumpu- 
tem. Acccdit,quodncc£aUiausciuncn,tnqucm- 

piam 
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piam vericatis ftudiofiim meafpontemurere velic^ 
necqucnquamerrorislabcinumulare. Sed (olam 
veritatem (e£lor,&omncmtumopciam,tum oleu 
eoconculi> vtaliquid bonis gracuin> doSds com- 

modum, &rcilicteraruevtilc in medium profeire 
podi m, Valece Domini D. £xccilcnti£ & Anaco* 
mico veftro &ucte 



CriLlBLMO HARrBO. 



B PRO. 





P R O OE M I V M 

Quo dcmonftratur quod qux hadenus 
fcripea Hint dc mocu , & vfu cordis & aiceria- 
rum minus firma efTc. 
lEeord(iaTteriarumqtiemetu,pulJii,a£iio>}e,vJu, 
t ^ vtiliutibm cogttami, eper^fretium eUiqu^ 
\prim ib aliis mand^ufunt h/erit, euolueret t^us 
I "vui^o iaSIatd <^ iraditg , amnuduerttrei vt ejutt 
yireilediit* , csnfirmentuf : t^ua falfaJi^tSlione 
an(itemica,muUipli(iex^erientia , diUgetttt, (jr 
MCfUrafa ohferualiene ejntHde/Hur. 

Peneottines hue i>fque Anatomici,Mtdici,(^ Phsiofiphfp^p• 
fonunicum GaUnOttundem vjum effepulfm , quern refptratimu, 
K^vaare ttntum dtfferre ,quodillt atanimaU hdc a fitati faciU- 
late mantt : reliqua , ■veiquodadvti/sla/em , vel quod admetm 
modimjpeiiatfimiliterfi hahefjtfbutt vnde afffmantiyt Bitro - 
•nymm Fabr. ab aq. jt. librofuo dc refpirarione ouperrimee- 
dito) quedquaniam nonfi^eit pu^ cordis, c^arterurum ad«' 
itcntandHm,e^ refrigerandtami idee a NatHra pulmonis circa tor 
fahrefaHos tjfc. Htmpaltt quod quacunque dixeriat priorts de 
Syfiolti S" DtafieU, demttu cordit ^ arteriarum , fidc omnia ad 
fulmones refpiiientts ees tradidtffe. 

Cum z'ero abler Je babeaf motm,^enft'ttulu> cerdistquant 
pidmcnum^ttrartertarum,quamptilgris,slmexmde,vfmi^ 
vtiUtatu txoftrt venJimiU eft » differ reqtte pkrmam cordtf t (^ 

jimiUter 
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fimiUter ArtttitrumfulfuSi ^ -vfus, kftSaru &fMbn«Mum. Si 
tnimtifdernvfibui inferuidHt fiilJits,acre(pir4tio t<^in Ditfttle 
introJumMt *erem in caMitdiesJusf trteriM ( vti viUgt McMut)^ 
M Sy^oU ptr eefdtmforos ctraii , ^ {faUfnli^ei tmittsnt , nte 
non medio ttmpare inter Sjftokm , <^ DtiftoUm aerem 
centintMit ; o" ^w«*f ttmpere gut terem , aitf Jpiri~ 
tm,sut fattgtms. ^uid iuquertfpondeMHt GaU»o , qid Uhrum 
JcripfitjN4turt fangmnem contineri innrteriU, drnihUpr^ur 
ptnguinem , nimirtim nti^uejbiritits,ntqueaerem ,fi(ut sb txptrt- 
men/if, (^rarienibuiincoQCcn MhxoftcUecelUgertlictt. Etfi 
mDUfioierefienturarterixAbtcrtintrefumfso , mm»i»riputptt 
maiorf fubeume aeriicop* : trgo mtgnoexijienlepu^u ,fiiotHm 
(orpm in halntum immerfirUt'vtlifntiVeUki, necefft eiipulfum 
ftttim out miner em ejJe,dM tardtarem muU» : cum per cfirpus *m- 
bitntis bdlnei , aerem intra ariertAspermegre diffidiimfi$ ifiiutt 
impeftbile. Similiter tcum omnet arttrid tarn prefunds , qtwn 
eiUatttdteedemtempore-,&pAriveUciUtedifttnMnttir;aMmed» 
poieritaer tsm Iiberettir ctlrriierfer culem, carnem, haeitiimque 
corpora in profundum perlranjiretijuam per cuticiiUmJiUM. Et 
quonudo Embryonum ar/erite ferinjicm in (Amtatesptas aerent 
perveniremmdternitmtC^f/ercffrpittvferiat/rdhanii re/qua- 
mcde PhoedC,B>Unjt, Delphi»ts,cets(eum omnegenm,^pif(ese- 
mt*es m frefundo maris arteri&rmn fitarum ViaJioU > d>' SjftoUt 
ptrimmenfamaq¥gmaffkmceUrifHlfitaireminirejumunt,^e- 
mittunt, DtetrtvtroqHtd aerem imfUntatumin Aqua tthforbt' 
Mft , O" i" aquamfuliginesfuM reddant ,Jigmentohaud*hJimiU. 
EtJitnSyfieltarletidper feroscarnUydr tutUjfuhgwese cauitd. 
tibm itlofum exfeRunt^curnon itemfpiriiut , qius dicuni efiav* im 
iBuc$Htineri, cum-lpiritmiMtUtttnmvrei fuli^mbmfmi. Etfi 
ctiminSyfiole,tuminDiMftoU aerem arteriaaecipiunttf^reddMne, 
vtipulnuau in re/firsMnei air non ^htcfmunt infiiifoper 
B I srterM. 
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arttr'ieUmlstn'vuUerei fi^ioncirxchxs per vuIum, tZnSSm^ 
0r(ditTe^fdfdKfihuicentririUmB(thu'S-.patameH:Seciiiva-6tr- 
teniiinitn vaotoKtmtto mffiu/ingui.itf^ vi cruiruMi^tteMai: 
Tem,'veU»^eJr,'vetreiredtmamfeftumeH. St pulfu« arteriarum 
ftrtescerpcrisufrigersnt , <^euenunt vtifulfmnes ipfutncor; 
^Mmode dicMrtt vuli^e arteriM acerde in fartesJingulMvitsUm 
prnguinemdifftTrc refertijpmumjpiritibm viuUhtu i ^01 parti- 
tPncalartmfiueant.fopuumjHfateittt^quiifi ahfumpiumrtfir' 
eitnt, (^/jw>mecL>{Jiligauer4S arreriaf )/Idiim paries acnmodt 
$9rpeat.fngtittyO'qutJipitUidjceerftunttir,icdc''*ttt^'idemdefi~ 
ni$»t,^uod/e(tPtdiunGdlfrtumcffBtingu,^iiiac4lore,^ui per om/iet 
parttsjuperne i cerde cettfuxerat,prtuttitjtnt:cum hitcpiuut md-^ 
gii arteruittilercmparttbits deftrre, (jUAmrefiigerium , ^ eutm- 
ta/ififtm. Fr^tereAquomedoDiMjieUJimulfpsruuid(6rdedttrs~ 
hatt idttleftdendoi ptrtet ifimul^ tl txitrm refrtgtrium f Am- 
flint tametji ijfdctn vfihuipii!mo>ta, atttriMt&cer inferuirtih- 
^ix^rmaU-^tmencor fpiriSutant^iiiiAmtffe^^ arieriMS fpiru 
lm c$Htinere,tr*tiJiMittere efism dUtmt : Faimones autemfptritm 
fieere,tMretineree0ar*C<>iMr3obiepima»em,jt{g3nt.jQuinoti 
Caieno,^dftn^iscontineMtiertnarteriu,(^nonfptrtim^oi$trM 
Ertjijhtiumajftuertni yiJeniuriJldcpiaionesilaimerfepugni' 
Te,o-ftfeinuuemrefiU{rti'vtenineinenmeTilofirttfufpeUd^aM- 
fuintmia arteriueantiMeri,^ itrfertM folMmfinguifiem defent 
c^^ J . tumtxperimtnte CaUni , tumtn arttrietemtn ,tumtn v)d»erihm 
^xM^^it^.nunifeflumtHttumih'vnAarttnAdijfiSla-ihoctttamCaham^- 
j»i. cent firmaipUaim'a in lecu vmimfrmthotafpatie tetam msjfamfan^ 
» anuiu. ^^^j,^ j^ vniMtrfo cerpgrt^magruitf^ wtpenujaprefujsentexhait- 
fiamftre,experiintntMmCsUttiuktft.Si{fnqmtjt\iD.\cviQ2Z- 
cctiam vccinq: linucris & medio refcinb rccuiidum Ion. 
gitudiDcrotquod inter duasligaruns in arteriiscompce. 
henfum crk,nihil praitcr iknguine cfle reperies : {^fitfr*' 
katJimgmieJiUmc$nliiHre. ffidt eiiSfrnditgr nfbu rttMemari 
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P R O OE M I V M. ij 

lictt ! si eundfm fanguinem, qui venisfimiliterligatitt & 'tfii^ 
inejitiHucatriiindrter$if{tjkeminmoTikii,c^aliiisnimatibitsJk' 
pmegoexperlit!fitm)tadtmrati0itefimiliterc0n(iuderenospoJfK 
mm .Arttrsits eund(mfAttgutnem,^uemifent,0'nihtl prater eunde 
jtnguintfm lonttnere. Aliqui dum dtjfoluete difficuluiem ten tan/, 
JptrilHofitm.^arterieJumfJfefangmKtmaffirmdtties^tiuitKonee- 
duntM'teriarummunmeJJefaMguinem acordeia vniuerfumcor- 
fmdefcrre,<^uplef*ifingmne arterissejfe : Spiniuofmit.Jaa- 
gKU,notiminmputgBisefi: Eti4mfanguuprautfingiiif,&t]Miia 
vtnisfiuil,eMmj^irftihufimbuirfemenegal- Quedji,(fin in artt- 
riff elifanyiis vbenori jfirituum cafu turgeat, tamna extfttmtn - 
dmm tfi hoijpnitui afangume infeparahles cffr ,fi(Ut illi la vents, 
(^ tjuod fangMts i ^J^iritui vnum terptts tonjiituant ( viferun, 
t^ hut jr urn ia U£le^ut caler in atjua iaUd*)quo corpore rt^Untur 
srttrU (jrcuim corporis diflributwwm a corde afttridprafiantit^ 
b»tcorpm nihtlaltKd.quamJangutiffi. St -urrebnnt fangutnemm 
*rleriit,efordtfersrttriArumDi^lieUm4ttrahiMamStViJfmmr 
tfiruere.quod »tiriMfitkdifitnti»ne fanguineifio TepU^twt,f^ 
n»n aere ambitntt, vtiprim : T^mfiitiamaereab amktenttrt' 
fieri duant, quvmede i^tjuandaratpient e tordefanguinem ? Si 
in SyfloUidfiM^onungtt impojfihfe irepUri arteritu tcmm attrg- 
banturtVclrepleriy^neadtftendi > Sto aulemin DtMjfeUjn dues 
'vfus(0ntrMms,<^fangu/ne,o-aercm,drcttlorem,drf''gisJi»fi 
Ttcip-entitjmodtfi improbabik. Amplim cum affrmanhfif»»it>**' 
ft$titerdU,^arttriaru(jftt&fimulSjftel^,alterurftimemienih, 
Qiiomedi n. eumfimuldiflrnduntttr dug corpora fir inuitfcSnata, 
alieru abatttrsalttahalf'vUi fimui tilT.ihunlur,alteruAb a/iers 
rectpUialiifKid> I/t/iper for/an tmp9jiibilteIf,a!i/fHiti pejfealiitd 
corpus it a tnfi tpiua'trahere vt dtfltndaturycu ^ftendifit paii mji 
vij^ongtafjiufvigbfxitrnistffnftrt/fajuredeatadcsnftitutig- 
nrptamnMtnraS. Takaiaialttjtadtn arttriispep t^e,d}ffictUe3 
JtHgtrt. StdtrteriM di/lendi^quisrefUohiri'vtfataili^vtnt, 
B 3 4ti 
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uiq^nonrepUrttqttUdifienditnturvtJhlUs,ficile,&*fertedem9ji- 
jlrare mepoJJe,&p*Um uite imcdemenftrsffe exiftimo : Attttmen 
Ubr. quod fang. cont. in arrer. GAUm cxjterimentum m «»- 
trartHmJicfeh^et. ArterinmnudjitamfecundHmlongUHdinem 
incidit, tsUmumtjge . velcenauntt , per vumfJiuUm immittit, 
^uo &fdagMafXiltre nonpojjih&i-titu^ ti'fureiiir.QaoiduC- 
qiic{ii'ju/t)iici'cl\ibct, arcena tota pul/abic- cum pri- 
mum veroobdudumfilufnrupcraiceriam, Sffiftulamia 
laqueumcdirahensarcerixcunicas calamo obftrinxens, 
nonampltus arceriam vltra laqucum palpitarc vidcbis. 
2(ectgofeciexperimentttm Galeju^ee Tt£iepojftfieri'vinocor^e- 
reobtmpetHofiftni^uiHisextrteriis erupt'tonemptue^cabturi' 
bilfineli^stuTavulnusfJiuk: & fer fiftidx (itmUtcm vUerlm 
profdirtftngianem non duhite ,t<tmen hue experimento d^probi- 
revidtturGiUniu ftLCultitempHifijium ptr tunUas urterioum. 
kcorde manM.re,^qued trier U dam diftendantur, ab tHificMbA- 
ttpulftfici rtpUsntitr , quU dtfttndHntur •vtfoBes , iten diftendait - 
turtquiireplenlHr,vtvtres. Sedf^marteriotomutO- vttlneri- 
imetntTArium mdaffejlum eff : fingfif enimfiUtadtAtMrterik 
frefundititrcumimpelu,modolot3giwymedopr»pimviei^mpro- 
fibendv ,(jrfiUmftmpereS in urterU DiaJloUo'aonin SyfteU. 
^mcUresppartttimpulfafMittinUvieriAmdt^endi. Jpfienim 
dum difienditur, nonpeteH ^ngmnem turn a vi proifcere , pottm 
sertminfep€r-vulnusxitrMheredebtrei.,feiundumt4t'jud'uiilgi> 
dtATteruTum vfuUSlAtAfrnt. Nrc craffiiics ttmictrum ArtertM 
nebf^impeaAtyfACHiidtempul/ifiesmproutmreicordeptrtpfMlik. 
mc4S: NAm tjHibufdAta AntmAlihus trterix a -utnU mhUdtffer»nt^ 
(^txtremUfArlfhmhomint(,(^pArmudtJftmiHAtionibuHirieri- 
arum tjuAics t/rcfrehro^mAnu t^c. fttmtpertunu/u, arteriiu a ve- 
m'u pottrtt dtfiingtieTt : eAd/m trum vtnfy^ tuntcA : WAtieurtfriMte 
fTdttrtd ex iacifi vel exef» dr/eridgenito, tAdem tmrnng puifaih 
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mm reiitjrtii arferiiSidrtdmtn nen habet frniicdm drterid. ffycme- 
cum doilijfmus RioUtitM lib./, atrcjiatur. Nf^ eundtm'vfimt 
vi^uStde refiinmnis quUexijlimtt , quodiijdem tutftsvthrefbi- 
rtiiotcrebriores , m*iores , ceUriares^eri€«rnttfVticurfu,ir*, ptd- 
nes.autqueuii cdlfsdentei^vt dieit GAlenm) l^ammnfolumiUud 
txperimentum fff i» contrArium ( quod fobure CdUnm mtttur) 
turn ah immodiu repUiioae pttlfus txifitnt rnaiara , rtj^nMtignes 
minerts j Sed(^ tnpuerU puljiufrequentesycum refiirttio tmer'tm 
rtrd. Simtiiter in timotcdr cur is, (^gnxutate tnimi, tma tU^iu- 
hM inffbribittfulfHs ceteres,frequrnus,reJpiraiioMes •vtro raydt9~ 
res. lite (^hutufmodi incommtdn pcfitoisfinionts defulfu , c^ 
i/(ii*rteriArum,cettfequuniur : nori niinittferfutetism£a,efitsde 
•vfuy^ fi^fu cordis Affirmtntmr ydtffjcultiiitbyi flurimu & intx- 
iritdhilibm impfexaff/tt. Coraffrm4ntvMlg9fentem,c^»^i~ 
rum viiMtuJ^iritiueJfc, ^uibu4 viism fingulu f*rtihmUrzialHr, 
(^umen ttegant dextrum ventriculumjpirittufscere,fidpr4tbe- 
reduntgxMt MbmemtMrnpubuonibitSt vndcdicunt ftfabm detjfe 
dextrum ventricnlum t0rdk,(^ommno tmnibm dttHquibm nen 
funt pmlmones:Et ^ dexter ■vcntricttiuicordis,pMim»Hiigrstitfii. 

I. Cur {efudfi')cum eadetn ftHe (tnflttHtiofitvtriufy^venm 
triculi^tdemfibricAfibritrum , Ueertitlorumy -vibtMUrumiVdfo' 
rum,dMrieiUarum, &eodtmvler^in ^iffeifionibus refertutur 
fa»gmne,JimiliierMi^ricante,Jim$uuT^iimefcente:Citr{snqiii) 
turn (Ademfit •vtriufa. n^lio , moimpuljits, -vdrtis eos vfibm > tdfm 
d}fferemibm,exifitmtmm deJItnatpsfHJjfe ? Si-vtUuU triiu^idet 
tresJi^dextriveruritmlitngrelfittimpedimeniefmtfdHgKinifre- 
grejfuiini/enitm eamm, &fifemtlundrtstrestUAinor^ci^drte~ 
rifjd vend vtfingmnu re^reffumimpedirentfdSidfint : cur, turn 
jimiliterfehabednt. Jinifiroventrtcmlo jimiUterfirtffunit fume- 
grejfui^tum re^ejfm tmpedsendfffdHas ej/e,negemm. 

X. Eitummdgnitudine, farms, ptHfimttindtodempenemtdd 
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rmlfrffi f'"^*"' w»/r«-*i» , fM in dtxiro . ear Seunt htrjpiri- 
timegr^M^&regreg'uimfedmemotfftmdextTS'vttoftngHu 
ni$. Idem orgtmnfimiU non vuUturftaguwis . &J^irtt»um m»- 
i0$jimiltter imptiireiftefiffe. 

J . Et CUM mejfus , ^ vifiShi invitem rtj^tndunt magni-- 
tudme, videlicet, ven i arteritft, & tnertA venofk\ tur -vnum pri- 
mto vfindepmtttryvitielicet alendU puUnon'^yi^tTUfubl'co. 
4- Etqaomodo freh*h%lettf { vtinotamt Rtaldm CoUmhm) 
untefinguimefmeffeidnutmiommpulmonnmy (umbscvas, 
vend viaeltcet arfertoft.exHpcrdt mgniiudine vtrum^ rtmum 
(isfiribtmnU ventcau^dtfcentientis <rnrikm. 

f. Et ( qutfo) cum pidm&nest4m prop'efinl t (^vMfdmMnt- 
plMmexiftatydnpfcfinunucmiftu.qmdeHqtteddexttiventricHli 
pHl/kopitijU i (y-quidelt {jmcdNdlura , grAtinnUad^rumptUmo- 
n»in , tlterum ventritutum tordi aditingere necejfe hibe*t, 

CumdicHnifiniJIrumvemriculumepuimembtUyt^dextrt 
c&rdkfinummriaM attrahere,»djpiril»s candendos ; sercm vf • 
dcUcet &fMguincm, O'pt'tieria Mrtunjpimiupimftngmmem 
tkfinhuere : &hincfuligintt , z/idtiicet rttrcperMrteritm •vent- 
Urn rrmitti in ptUmotta iiBinc (j>triiH4 la nerum. ^uidefftfued 
JipATOtionem fuit ,(^ tjuodm^dohiu iUucJ^iritkifuUgints dtn 
fermifiionemant confujiottem commcAtU. Si tricufpidts murs- 
Us nenimpediunr egr^umfubginum xd pubftantt^quemtd* im - 
pedieHt terii i Et tfmmads Jentiiimitres prphibtkant regreffkm 
Jpirituum {fuhfe^itente PidfitUcorda ) thtoru i E$ tmrnrnty 
qMrntdtdiruntpeTarttriamvcn^Um fpifiruofum finguuie dif 
trihui e vtnt*ieiiUfimftrtt impmimoats^ec murtm imptdunt iri' 
c»ffides? cum AJfirmmnt iercmper idrm-vM It pulm»nibmim 
vttricuiumjini^rii ingredi , cui-4- e^rejfut iricufpidei tlU vmImuU 
tmptd ^mtttfffvtiuirunt. Dtmbont'. ^aafmd»tnaifpitiU»- 
ftdimuurueirtjfttmy&ntafuigmnit. 
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n^mpHtUytum veadm drnno/am , V4f4mj>liun , magnum cum ttt- 
mcsarttrUfd^um,nennifipriustet&-vmvfi4i(vidd.aUndubmU 
mentbm)deftuuo'Wt- Cur drtcrum'vtnaUm vtx pari magnundtttt 
Cftm tuthc* vend moSi,Uxa,f/unh»! 'vfbM,lribiu, vtlquituer vi- 
dtUttt fibrtfa£itim tjfeitertnt; voltcnttntmftripfitmAtumifuU 
mo^hm mfiniflrmm viotrii ukmftrmeATt: •vtUtntfimilittr i cor- 
iUiHfulmonaf»tigintsperffpimrtmetrt:voluRtfpiruuefifiingiii- 
nit fortiincm * tsrdeftr iffimin fulmontiad tffcs rtfeciUatidot 
difirihui. 

StfiiUgints fir *tremkeordeilLu t tdcvr hunt fir tundtmtubu'. 
iam veimtt $rdnfmit(iUdm cotrariu mtttbm, & vfihm vnum vm, 
^ vntm viamJkbmATt T^jturafoiitu run efJ , ntt ihdtrt vfpid m 
antigit. 

Sifitligintt,fidtremhaciAtptrmesrt,reme4retontendunt,vt 
terBronchiapulmenMmquarttxfi0a,vtlin<f/kdrtmA venojiy ne- 
tfuedtrem, mqut fHligintsrtftrin in dtjfcCiiont fo^umm ,^ vndt 
Jimptrrtftrum rrajpfangmnt driertam vena/dm tfldm vidtmut, 
^mtaquamdcrt i cuminpubntrnhM , ^ dcremrtmdnenttmcerm 
nimm ? 

SiquUexPirmentum CdUmfattni , ^ tani ddhucviiientitrd^ 
(hddm iatidertt^drfeSihuspHlmanir dtrt impUrttptr vim, <^ dtjle- 
tes Ugdrtt fortittr-, idem mox dtjp£iffpt£ioremuUdm dtrit tofidm in 
fulmomhiu vfqme ddtxttm»m tUcrum luatcdm wueneril ,jid m^ 
in&rttrid vtnofd , ntquc infiniflrt ■vtHtruulecoTdU quidquam. Si 
dtremipuimtnthut . in cdntviuentt^dut ear attrdhtrtt^ytfulme- 
nts$r*nfmuttrtt, muUo mtgit hoc txfttimtnte id fdctre iUbertnt^ 
Imo in ddmintftmUtne Andiomicd infidti* tddduerif pulmonibMi 
ttism dtrtmflatim hue ingredi(Jiy Ui effint mtdtu«)qMie dMbitdreti 
Ttm magm vtrefdciuai banc vfum drttrid vtnofd, vidttimtdu- 
rtmiptdmomhud cardt dtferendum:vt Hierenjim.fdbr.ab.dq,f.hn- 
im vdfis (wfifulmentsfdSitsft^, <^b*m tjji prAitpnumfnlmt* 
fumfdrtiiiiUm conitaddt. 

c ud 
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Sidm^e , limidtfmaMtrterU vtn^f* tpndH^p , eurem 

filli,litmtmeputtJfct?(JturM{&quiiimtjiitUsBrtmhUfuHt 

vuatfsnguiaeiitrTntruMt m humr Merk trM^tnm imfediat, vti 
pt4mfrfiHmtH,^uMdopHlmomspftuitASr(>nthiUztltnftr£fa.M 
fdntmlinn *dmijjt Uhrai)r]/il>fif, ^firepUH ebortv dnm rtfpirtmm. 

Minm telerdnda i/kt>pinit, qu* turn dupltam mattritm Uena, 
^fMgnittum)mctJJmAmeJfe»dJpirttitivu*Usefiicundosfufp9. 
mt/naguimmptrmedufiir:! mduucdsporefiUttidedexirc tnji, 
mftrumvtnirmiUmtrAnfu<ita't,atrcmperm£gHMn vm 4rttritm 
•vtnefimipulmottihmdttTtAiceBrtndtt : Etpreindtiafeptacordk 
fgra^titts fUtrts tffi prtducendo fingnmi duommoditM. Sedmt 
htnuUferolitntts nuSdfunt.neijuf demstt/irmpeff'unt. 

Stptitnim terdufuhJiAHtu denfior , ^ campietiffr iSi qiuuit 4- 
Urd(srptrupirticitU,exceptifophM4,iiyntruk.Stdfi4deffintfard' 
mmM,^ucmede{cHmJ[mKl-vHr^vcntrkalusdtflendttur, <^diU- 
tAt»r)iUtriun tk altera qnidpum.MiJintftrumJingummi edextro 
txhxurirtpe(?ihUt t HiEt cur ttenpotim dtxtrumfptritus txfimfirg, 
auMmfinifirumfiaguiHtm e dextravtBfrtcMLffiertademfirdfMHs 
tutcsrecrtdidtrim. x^t mtrmm , ^inceagruum (trie , ftngiuMtm 
ftrcgtosohfcnrefquedu^s , <^ tererf per pdtenttJUmos eedtmin. 
fidnti-, ccmmodiKSditrshi. Ettmrqimfiprofdttgianutrgftfii^m^ 
mftrHmventruiUHmddegcM,^mutfibdtiparefitditsinetrt4d,^- 
fctfTdi ctnfkgiunt t qudMdo udesi per dTtmsm-vtnofdmtdmpdttm 
UtrtrntrummthiecrtteH, quod pet corduftptum,(raffttmtdmrtim, 
dtnpunycempdlh^iim vtimfdcert , titlfingertpoiiut tm*I»»mmf» 
qudmftrpdttiJi vat veMofum,dut etidm per pulmeyiu fitbjidntidm 
rdrtmJdxatn,mall${&mdm,(pef!gicfdm.PrMtrtd ft prr ftprifmbfltn- 
tidmfMgimptrmeMrep9lnt^t,dmte vtntrUuUs hnbilrt , qntdeput 
*^ven*^ ^ trttris (snndiii rtmulu ddipflus fiptt Hmtnttcaem 
^*'H*$ki^4n9tmdigaif$mim{tinf<itH(<immU$mnurs. 
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fWd,moSitr4) Ndturd cot^dfmt ptrfovAmtn ouaU ftngmnm tn 
fini/irnm vrntriculum i vena uutptr ArterUm 'vtnefAm trAiuttrf. 
G^emode vtrifimtUfo^U tjjt qu»d in ddulte per ttrdiififttm iJm 
dtn^m 4Uief*£iiim tumtommedenuBoqutmgoUtiTtnsfundtt. 

t^fiJreas Ltureftfiw lib.^. c^pti.(iux(\ioae 12. tmthtritdit 
CMUiiidelo.3&'c£t.[ib.6.cap./.&exf>tnemUHi>iierufiiliiu,a/Ji~ 
rU^prth4tit4tutM/epec7eru/ertfit4feSiffrpittEmpjrritffrumtH*r^ 
tmtmvtnoJimMhferptumptr ftmftrum 'vtatricttlumcordM^^ptr 
grttrtMcam vrina^ vtlcumftahus tluipcffi txptihrtuj^n, ^uin~ 
tmm in tenfirm»mnem eifmrn taiufdam iMtUnthoUct , quifipim 
deitqaium Mtimip*Jptskptrtxy/mo IsberMtut trat trHif!i$nevrin^ 
turbid*,fcetidd^ruXqMOgtn<re merhi undem cg»fi6iHS,diJftilo tt~ 
daMtre^Atisfubfiintu,qMMUmnitngthAt,ntqutinvtlica^fquiinrt- 
nihus -vfptAm afpertbixtjtdtn iordujintftro veniruklo,&cauit£tc 
pttierufl«r$m£: vndt glcruiur ft btrmm affi£lt$um taUm prMdixif- 
JiidiiftM. Eg/> Mtrem ntnpe^am non mir*rt, cum ifji matmdmhf. 
$tregtm*mpejft eodtm $rAiIu tu*cu*ri diuinarta , ^ prddietutrAf. 
qHtdiifdtmvusJkiffUHtmipulmanHiMsim^ai^riim'vtHtruulum 
fieimdumfidtitrMmdtdmciccnuemtMtfrctriiire , Mt ajftutrtttnon 
ftmt^utnoluit. 

luqti* tx hit, dr hmnfmpdiplmfimmpAtttytum la qud diHd omU- 
hdsi pritrikms dt m4tiit^ vfuen-dittcrdrttriarum,aut i/ittmuiii- 
emt*,*Mf fb/inrSfMUt impoJihiUa diUgtnttus tanfidntti appMrtdnf, 
vtiltprsmdt idmodumerit paulo ptnitius rem tntref^utre^rttrit' 
rnw^^terdit motusnonfoLum tn bemtne.ftd ejr d^i* "vniuerps 4m- 
m^UbitstorhattBUbus (ontempUri- ^juneMm vmfntmdijfilite. 
nefrequtnlip mttlfd^utiaiftffiit'vtrtfiUtmdifttrnert , S"*"*^ 
P't*re^ 
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EXERCITATIO 
Anatomica, 

DE MOTV CORDIS 

ET SANGVINIS IN 

ANIMALIBVS. 

Caput Primum. 

Ca»pi,^iUhmAdfcrihtnd»m Amber ftrmttm 
fiurit. 

I Vu multiiTiDoramdiilcA'onibuj ( vdad »!• 
I nnni dabantuc ) animan) td obrenuodum prima 
L appuliiquocoiilismoriuvrum ,& TiiliiUMiDi- 
I nimaljbus peraucopnam, & nonpcitibrosalio- 
I tucnque fccipca inucnirem : Rem arduam pUoe> 
L &difiiculcatibaspIenamc6cinuotcpc[i. vt Ccam 
Fracaflorio ) moium coidii Toll Dco cognitum 
fiilfle,pea^opin2Cci-Ncceni[n<]uoinodoSy(lolc,sat Dtadolcficict, 
arc <iii«)do,aat vbi diUtatio,5c ciDftdflio czi{lcrct.icAc potui iotcr- 
nofceie t ptopccT cclcri(acem fcilicet moi us qui in multis animalibus, 
nJ^ooculi,qualJtraitf^fulgiirc>feinconrpe<Anmexhibuit,&liib(rA- 
x)[ lilico , U» Tcmodo hinc Syftolcn .illinc Diaftolcn, modo icoocnw 
modoviHos, modo confafos fieri motuj meciiftimabam ccroeic: 
vndc animal mihi tlufluabat^cc qnid vcl ipre fta(aercm.vcl aliif cte- 
deiem babebam,& moiam ccitdU clTc qualts Eutipi tlaiatiAc icSuxoi 
AnftoreHiAndteain Laorendum (cripiiirc aon mirabai. 

TindetaoiuoriiadicS} £:<lii<)ai£none> & diligentiaTfuc. nuitu 

f)rn{oca> 




BXEROT- x^^fNATOM, DB tMOTV CORDIS, ^t. j, 
ficqurnter , & varia animali* viai infrofpiciendo .muliis obfernttio- 
nibuscoUatie.&refnartigiflc, Sccx hoc Itbyiini home cxtricatome- 
wfilTcfimiilquc momm,*' vfum cordi(,& anerijium ,cjui dcrideta- 
baiD. conipeifahalicr^mccxidimabain. Exquononfolum pnaatini 
amictJ.fcd ctiampubUceio przledtionibus meisanaiomicit. Acade* 
micomotcproponcrciiKaminhicrcfentenriamnonvcTcbar. 

Q^zcumalii«('vtific)placebat.alusn)in(u:hiconucIIcic,calum- 
Diaii.ficvifio venerc,<{uodapr«cepcis» &fidcomniuin Anatomic o- 
lamdifccfTerim: llli rem nouamcum inquilitu dign^cntum maxime 
vcilcmfoccconflimiQies, plcnius fibicxplicatampolccte. Tandem 
amicorura prccibat , vt omnesmeorumlaborumpariicipeificrfnr. 
paictm etiam aliorum pmnoius inuidiaquiddameainiquoanimo 
accipteatet,9cminu!intclligenies,nicpublrcetraduccieconabaR[ut> 
vcomaesde me,& dc cc ipfi Judicium feram , hzciypi> mandare ^m- 
bli<:ecoadtustai:Sed&coiibcn(jas.qaodHieronym. Fabr. ab aq.p. 
ctimlingalatpeneanimaliuniparncalas, accurate, &dotflcpcculi4ii 
naftatudclioeinciat) folum coriiicaduna reliqatc. Deniquc vt li quid 
tcipub. Iitecacix ex opera mca vtilc . & commodunt hacin pane accc- 
dcrct , foTfanccAcfeciricmeconftaret} ncc aliiomnino inenemtne 
vixiCTe viJereDt,& quod fencx aiiia Cora<rdia CSatt^iumyufpum itd 
bmtfuidu^s rjtitBi dd vitdrnfuitt 
„ Qtun Tts,*tM,vfm dltquii dpptrtttnam, 
ti AltqutiLddmtHt*t,ttilU^MttfwttTiAM,ntfim. 
t, EtquaiibipKuriipTmdtntxpinuBdoTifKditf.) 

lUud forfan in cordis motucucniat nunc, aut alii bine &Uem,hac 
data via. la»ltcioiibuifTetiingeniis,[cl reditu geieiuLe,Acilwliu< in- 
^uiceodi occaiioncm capleoc. 

C A P V T II. 

£x viuornm <iiffe^ione,^adlifJit C^rdit metm. 
uRimum itaque in Cordtbtis , omnlumadhac viuentiuinanima* 
* liotnapenope^lo e.& dinc^C3pru]a,quzcorimmcdia[ccircQ- 
eladitobfciuarc licet. Coraliquandomouere, al'quando quiefcetc, 
ScefTetcmpasmquomoDemit^inquotnotudeftinittiit. 

Hcc mani^iliota in eordibiisfrigidorumanimilium, vtbufonc. 

wtpauibustcaoij tcochlcis, gammaiiticraAatit conchis,rquiUi$.Se 

C ) pileicii- 



,j EXERClTATtO AKATOMICA 

Difciealii omnibus : FiuM etiBtn omnia manifefliora in cotdiboJ alio, 
nm v(canis,porci,ficov(qHcatcenteobfcniaticris quoad cmon cor, 
acijoguiaiusnioueri,&quflff«cingmincipiat:mmetcnirataidiotei. 
&rarior«ipfiiKHioCu»fieri,&iongiorMauieteJ»ccrncreBpertc,ac 
cUrepoteris.&motiwquil's'''' «'q"'""°^° fiat.commodmiintuc- 
tUa diiodicarc licet. In oaiete.vt in moite cot laxum,dac«diin).encc- 
oaturo,inclinatomqniniacct. 

(n moco,&co quo moaetot, tempore ttUpwe cxtetiianinudtici- 

I. Qooderigiturcor,&inniucronem fcfurfumelcaat.ficRtllo 
tempore feme pcAoi, & fori J fcntifi puUatio poflit. 

II. Vndiquceoniiahi.magi«verorecundi]mlatcra4t»,vtiininorii 
magni radinis , 5: Icngiurcalom , &colleaam appatear. Cor anguiUe 
exenipiQm,^ fupcr tabalam aut manum poGiam hoc facit manifedv.- 
^qncedimappatetincordcpifcicuiorurni&illisfrigidioriboianimi' 
Iibus,quibi]ScorconiformCiaut longiulculatncd. 

III. Comprchenfumrnanucorcoqaomoiiccur tempore ■ duif- 
(tfcnlum 6eri , i lenttoncaatcm ilia darities eft , qucmadmodumfi 

Iuit lacCTios in cubita manu coinpiehcndens , diim mooent digito^ 
lostendi,&m]gisrcnitcntei ticrip»cJpiaF. 

I V. Notandum infupcr in pifctbusi^ frigidtoiibas Jangninciii* 
nimaIibui,vtfc;rpennbus,TaniS;&c.illotctnpore,quomoi]eturcoral- 
bidioiis colons elTct comquielcii i mom calorti iangtuoci &cat:ua 
ccrni. 

Ei his mihividcbacurmanifeftaniiMotain cordis enetendoDcm 
qaandimrx omnipartr, Sc fecuiidam daflum omnium (ibnnim * tc 
conflii^ionem i ndique , quoniam erigi , vigors ri , minonri,& dure- 
fccrcinomnimocuvideiufiipliurquemoturaclTcqualcmmurculoiUt 
dumconttaftiolic (ccniidam doAum piriium neruofarum , d fibra- 
rum,mtircalienimcumnioucnCur,&inaAuraDtvigoiantui,tendun> 
tnrot moilibuiduti fiant,attollantur,incra[raotui, & fimiHtcr Cor. 

Exquibujobfccuatisrationiconfentancaiscll.Coteoqaomoae- 
iHrtcmpore,&vndiqaeconIlringitor,&fecandumparietcjincitfl!(>« 
Xci[;rccundamTcniriculoscoi[aari,& conientamfanguincm pto* 
trndcre,qaod«qu3itaobf«uaiionc&ti4puct,cominrp&tcnlu)M 
«ia.ptopierctqood Gngidncm i a fe ptiui contcnnim cxpTenerit,»ibe. 
Kit,&deouoinUa«iunc,*<qaUw.fubingredicntedcnouo Anguine 

in VCD- 
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DE M07V CORDIS, &c. », 

JnTentiicolam,reditcoIorputpDtca»,&UnguiMi«cordl. Vctam 
neinoainpliusdubicare[iotciit , cum vfqae inventctcolicuiicaiCRi 
lnfl>AovuIne[e,(ingalismotibui,nucpuirationibuicordisiaip&tc- 
fione ptofilire cam impetu foiu contentum CanguiQem vldeiit. 

Sifflul tisque hxc > Sc codem tcm pore con tingunc , tenfio cordis, 
taactomtciehio', pulfiu, quiforinlecusrcntimtexaltulioneeiusid 
peftus , puietum incnfTatio Sc conccnci laDguiaisprotiufio ^mlni- 
BetuiconftiiAioncvcntricutorum. 

HinccontraTiumvulgariccrKcrptisopinionibuSiipparctiCum eo 
tempoTcquo cor pedus fcrkA puK us focii fcntiiur; vna cor diflendi 
IccnndamvcnrriculoSi&rcpltTifangaincputeturiquanquaiTiconita 
rem fe habere mtelligas, videlicet cot dum contrahitur Inantri. Vndo 
quimoiusva]gocordisDiafloIcexin;imatur,reucraSylln!een. EtTi- 
tnititer moiuspiopriut cordis ; Diaflole non cfl, fcdSyllole, ncqueio 
Diaftulevigoratutcoi, rcditiSyllolc ,tumenirncenditat,moaetur, 
vigorarur. 

Neqtieomninoadmittendumllludicimctfidiaini VctaliiadduAo 
•xempio contirmatumi De vimlnco ciccuIorciliceretraultitiaDcis- 
pyrafnidatimiun£tis,cotrecundumfibrasre£ta)tantuminoueti ; £c 
ficdumapexadbafinappropmquat.Iatcrainoibcmdiilcndi.&caai- 
iaccidtJatiri.& venirictiloscucurbitulvrormam acquirerei& (angui- 
tiem inrrofumerCtnamCccundum omncm quem habcidudhun fibra- 
runi,coreodcm(einpoietcndicui,con{lrii)giiur,&ponusincTalIarf» 
&diUiarip]Tietet.8crubftantiitn,quamvencriculoi;6cduRiicndun- 
nirfibrzslconoadba^m, &corvnaadbaftntrahunt, non inoibcm 
liuetxcordiiinclinarcnt.lcd potius coniraiiuni,v[i omnis (ibrain cir- 
ca]anpotitionedumcontrahi[urver^5icf3ti[itdinem.E[Gcucomn» 
mufcalorum tibra;, dum conttahuntur & in loogicudinc abbieuian- 
tur,i(a(ecunduiDUteradiftcnduniut,&codeinmodoquoinma(cD- 
lorumvcntiibutincrafTantur. «ddc, cjuod non Ibhiminmoiucotdts 
pft diie<9:ionLm , & iacraflaiionem pariciain conringit vemticulot 
coatdariifed vlcetiiU co quod fibix ilJs Ciuc laceiiali.in quibui loJum 
fibra refte ( in paricce cnim otnnct runt df culaiei^ ab Ariftmcle Ncr- 
ni di^c, qux *ario in vcntriculii cordis maiorumanimalium. dum v- 
na contranitnmr , admmbili apparani, omniainteriorataceravcluti 
laqLicoinnicctn conipcllantur> adc*Dtcotiuiiiiii)gutnein maioiiro- 
bmc dpcUeadoDi. 
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,^ EXERCJTATIO K^iJATOMlCA 

Ncqiic vcram eft fimiliter.quod vulgo ctedituf.cor vllo Tuo tiaon,, 
aaidiftcniione r»ngumcm in vemricaiis attrahcre , dam cnim mo. 
BetuiA«n<litm.cxpeIlii:danilaxamr,&conddit,cccipufanguineiB 
eomodo,^aopoAe«patcbic. 

C A P V T III. 
Artmiram mtttu quolit tx vtMTum dijfeSUnt^ 

7 Lictimia cordis motuobftruindavcmunthac, qusc ad anctia- 
' mm motus.&pullkciones (pedant. 

I. £o lempoie quocordit tic tcndotcontnftio, petcaffio pefiori^ 
& omruno S^ftolc, Ai tens dih umr.pulfaro eduncSc id Tua lant Dia- 
ftolc :Siniititerco tempore quo dcxteivemiiculaicontrahinir ,& 
proi[udiccontenti][nungamtm,vcnaa[ietiolapulIaCi&diUtamtli> 
Riul cum leliquii arcciiis corporit. 

II. QuantJofinillerventrjculuj cefraimoueri,paI(are,& contra- 
liJ:cclIa[piiirusa[tenarui imo<]uandolaDguictii]stcn(litur>puUasio 
aricriis vti pctccptibilis, & limilitcrc^Qaatedcxtro in vena uteiiofa. 

III. ItemCcAaqoauisartcna, vel petf^oiaca in ip(a tcDtioneveiw 
tticnit fmiftri propeilitiu foras (anguis ex vulncrc cum impeta. Simili- 
tec Tcda vena ancnolaeodein ren^porr,quo dcxtei ventriculus tciuli- 
iur,&conttahitiir, cxtnde cum iinpcta tanguinem piofitire videbit 

Stmilitec etiam in ptiiribns fcAa fiftnla. qux d cotde in bronchia 
ducii.quo tempore cor tendi,5ccoDiiahi videbis,eo voaetiam (angiil- 
nemcxindepenrudicumimpem. 

Simtlitet deaique cum in omni arceriotofflia langais piofilicDdo 
cxcatRiodolongiusmodopropiusfaltumfieninattemrumDiaftole, 
icquotctnpotecocpedusfericcomperiei: aiqnc hoc nrmirumeo 
cempote quo cot tcndi , 8c contrahi apptrct , & in fua cflcSyflolcciC; 
flioncvnaquf larguiscxpellicurcodemmom. 

£x his videtutmantfellamconirftcommunia dogmata, quodaite- 
liarum Diaftole fit eo ccmpote, qno cordis SyOolc; &arreiiis icpleri. 
BcdiftciiJi.proptetJangoiris iconftriajcnc vcntncoloruro cordis 
immtffionem , Mntrufioncnii quintnamdiftcndiaitciias.qoiare- 
plcniui: vivtrc),autvciica,non«pleri.qui3dift<ndQomivifoIl«.Et 
Md(nidcciu&vniueriicorpoiisfln«riacpnUanr,vidcIi£a,iieDfiooe 
uoiilticotdimatticBlJiGciuvsDaaitenoUidexai 

Deniqoe 



DE <MOTF CORDIS, dre. ^y 

lofinift o:eodenip»flo, quocumquUinchiroihcominflat, omncs 
digitoi fimol ■ & vo« diftcndi , &c pul ium at mulari : ctenim fet und um 
cordis tcniioncm puiter pulfus Aunt maioiN , vcKcoicntiotci , ftc- 
queot«.celcres,r)rth[noin,& qujnticaicm,& ordincm fcnjantes ,nec 
eftcxpciilandum, « proptc; raoium fangomiiicmpus interconftri- 
Aionem eordi<,& arteriiruinfpraECipuemigis diilanitum)diU[tonetn 
ifKcrccdat.nc fiant fimul , cumcodcnunodo (c habtt , vt ininflaiiont 
chirotheca.autvc(lc«,quod perplcnum, (viper t;^tnpanum,& inloti- 
gi(lignisJiaus,&morus(imuUumin vri;oqueexircmo,& tjuod AtU 
hoieleitPalptt'" tnimtniu ( arterus inteUigii^jyingiii tmniun AAtms- 
I'tum pulfti^utfimiU vnii^MmQUttuT.fupuifdnt vtnt,tmnis d-fimuttniacim," ^ 

firiCrJimutinuium nutndenuutt. ^* 

NotandumcumCaleno.'lveteTibiu Philofbphii vcnat proarte- 
riis.tppelluasfuinc. Accidie aliquando mevidiHe, &pixmanibus 
h^butlTccarumquendatn.quimihi hancverilttcmapeitifHineconfiT- 
Riabat.Habuii quiditncumorcming«ntempulbntcm Aneucifmadi- 
Q.am in dextra parte )uguli propc dcfcctirumartcrizfubcUuizin a- 
xillasab jp^msaftcrizcxc^o^ep[ognatum(qlllfummu■nindl'eIinc^e- 
^lcBtam capefTcbat ) fie illud p-optec nufltoncmfanguinisabaricria. 
fingalis pul&norubtis d(flcntis(quod {e&o poft monetn cadauere)de: 
prcneimimerat) inillopulfuiciufclcm brachii exJlisadmodum , eo 
quod maioi fang uinisporuoi&lnAuxos in [uniorenidiueitebuur,& 
inteiccptus fuif . 

Quue fiuepcr toniprciEon(rm,/iuc perinftrAum.vel interccptio- 
ttem vbicunqucranguinismotusperartcnajpr^pedilur.ibivlrcnorcE 
■rtciic minas paU^ntiCum pulCu t ar tciiirum , nil niii impnirui Cu fan* 
gaiaislDutclias. 

C A P V T IV. 

foetus terd'u dr smricuiarum qualu tx viiipr»m 
di^Slisnt. 

PRareihxccircamotum cordis obreruatidaliiiic, qax adattricnla. 
lumvfumfpc^ant. 

Quod Cafpat Baahiausflc lohanoet RioUnus.viri doiSiOiml, & 
D Antco' 
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tS BXERCITATtO KjiNATOMICA 

f^^ Atncomici peritiffimi obfeciiarac ft ftdmoiinic > qood fi m vioa fe66o 

9iiiiJL^ ac tUcQiiis tninuiis cordis cnotimi ftadtole-obfenies , qaitaor nuKm 

A. Ifk i.loco>& tempore diAioAoiafpicies: quorum daofanipropriianrico* 

ap.i. hniiiiyVCBtricalorafn doo.Pacetani onim viroriim,qiuU]or font mo- 

mSflocOyfion veto tempore difttnAi. Simul entm ambs aanculs mo- 

oenc 9 8c fimol ambo ventiicali , n qutruor loco mottu diftinfti fitat 

dnobof taniam temporibas,trque hoc(e habet modo* 

Daofiincqaafieodem tempore motiu, ynasattricuUmm^ akeri- 
ptomm iFencticalorii:Deceiiim fimol omnino fiont: fedprscedit mo* 
tosaori^iilaramf &(ab(eqaicac cordis, & moras ab aaricolisincipetf^ 
tc in vencrJcolos progredi vi(iu eftcam iam languidiora omnia emo* 
ficmecocde, ic in piidbui > & in Ingidioribas iangoincis animalibas 
inter hosdnos motus , tempos aliqood quieoaintercedtt, vt cor qoafi 
fbficitatnm motol refpoodere videcur>aliqoando dttos^aliquando car- 
dlott ft tandem ad mortem inclinansceflatmotufaorefpondere^ tc 
qoaficinkedontaxatleoiter annoit^dc oblcureadeo mouecur , npo* 
tiusmotttsfignompraebere poUantl aoriroise videator. Sic prios oefi* 
alccorpiilian* qaamaoricalx> vtaorictthefiipctuioeredicantori 9c 
pdmos QOMyora definir poIUre finifter ventrkolos « dctode etns ausi- 
cnia t demom dc«terv»n(ricolos>vlt]mo ( qnodettam nor aoic Galen.) 
itiii^iisomaibos cefl[andbos,& mortnispBUacTfque dextraaoriailit 
Tti Tltimo in dextra aoricola vira remaoere videacor. £t dum fenfimc- 
morjtor cor videre licet , poft doas yel rres pal&tiones aaricolaron. 
liqoaado qaafi expeigef ackom conffpoBderei& vnum piilfom lentt/ 
ie sgri peragere,dc moliri. 

Sed& prsBcipoe notandam, qood poitqaam ceflauit cor pol&rv 

adhnc aoricala polfime digito fopcr Tentricolom cotdiap ofito, fia« 

golc pdtCaionespercipiamar in vcncricoHs,eodcm p'ane modo, qM 

▼entncokmim pm(ariones in arteriis (entiri antea diximus>iianga:ais 

impolfo nimirom diftccione Fafta,& hoc remporeyDdKantefolam ail' 

fficola,fi fbrfice cordis mucronem al7(e€oeri$> ezinde fingulis aoiicolit 

polfiitiontbos (angoincm efffucre conrpicies:yt htoc parcat qnomodo 

in Tentricolos (angois ingtedtator , non actrafti6ne , aut dtftcntione 

cordts^itdcx puliitatf ricdUrum immiflus. 

Notandom eft vbiqoe onmesicpias voco,& inaoricuKs, 9c mtat^t 
pulfiLtiones,contrafttonrse(re: ArplaneprtinoconrrabiaoricDiasVt' 
debis^in coniiiqoentia^cor ip(iim«AaricuU cnim dam mooencaf>& 

puUaflt 



DE kMOTV cordis* &t. %f 

pairBOtalbidioreifiunCf prcfetriairbipauco ^•^gaHIcrepleDtur(te• 
plent^rantemta^q^lmp^o^)ptlurium,&)xcu^alang^iaiI,(Iecl■^an- 
rc{pontc r«Dguine)& vcDarum noiu comprclTo ad crncium ) quin ct- 
iam in fimbui , & axtremititibut jpfuiim h«c albedo i coottaAione 
ficii, vel maximc apparer. 

Inpifcibus.& tanJs.Sf fimitibiuCvnum ventriculum habcot cordit 
&proaudculavtncamqaaadanijnbalicDTdii politam refcrtiffimam 
fangiiiae ) banc videbiivcdcampTiniocODtTatu > ftfuble^aipoftca 
cordis contrafiioncmapcrcifnmc. 

AtTcro&(]uxhi)COnirariomodo ie habcnta tneobferuauafcci- 
betehucvtrumeil.Co[:anguil]x,&quocuodampirciuni,&3niinalid 
etiam exenipiuin line aoticalii pulfiit : Immo i\ in fruflA dinecticiis 

Earteteruf diuifasieparatimlefecontTahcrCi&laxirc videbititatnin 
iapofl ccflationem motui auricularum cordit corpps pullam faclat, 
&palpitet. Sed aahocpropriumvinaciotibui aniinaIibD&,(]noram 
ndicuc hurniduni glutinoram magis^ut pingue.&icnmm efti&non 
!ia facile dU&Iabile. QtjodctianiBppatetiitcatncaDgiijllacaiiitqux 
poll excoriationcii),exeiueruiotiem,& in faufta di Jciflioneot mo- 
tuniTetinct. 

In Columba ceice expf rimcnto fadio poftqaam cor drCctat omnr- 
no moueri > & nunc ccJam auiiculz mocum rciiqucrani pec atiquod 

Jiacium digitum ralitumadefaAum, & calidum cordi fupciiinpoflm 
ennui : Quo fomcntoqazn Tirca, tc vitam poflliminio recopcranct, 
cor.flc eiut taticula moueri, ficTcfc cootiahen , aiquc luarc, & quafi 
aborcoKUOcari vidcbannir. 

Sed & prctei hcc aliquoties a me obleruatum fuit,poAquani cof i- 
pfuin, SceiusauriculactiamdcxtTa, apuiracionctjuaiimoiiiianiculo 
qaleiGebant,in ipfbfaaguioc quiio dcxtraauiicula coniine[ur,obfcu- 
rutnmotncn.&inandarionem.ac palpi utioncmquindammanireftD 
(uperfuifle.tamdiafcilicet.quacaloreAclpiriminibui videretur. 

TAlequiddamcuidcntiflime in ptioiaanimalit gcneratione intra 
(epnin diet abincubacioncin ouo Gallinaceo cernitur.IneftpiiniURi 
ante omnia guttafanguinu.quK palpi tat ( quod eiiam annouuit Ari- 
fto(.)eE qua inciemeDto H&o , be pullo aliqua ei pare forma lo , fiunc 
coidiiauriculs, quibuspuKanttbaspctpcmoineilviia : cum poftea 
corput delinraiiinierraiflualiqaot dicDui inoepcrir,tun) ciiaincor- 
diicorpniptocieuuit&pettll^uoilceinpusalbidumapparet, Aiex- 
D 1 anguft 
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angaeiytreUquumcorpus^nec pulHim edtc,nec motum. Qutn edam 
intecuhumano vtdi» circa principiamcerttimcDfisfimiliter oor for* 
macum, fed albidum,& exaiigUG» ciiias tamenauriculis fiingaia uien« 
vberrimus & purpareas.Sed enim in ouo^am adaado,& coufoimaco 
fiQetu,{iinui}& cor aclaugeri,& ventricolos habere^ quibai (angoinem 
Cttncrecipere,8c tranfniitcere occepit. 

Ita yc upcnitJusincro(piccre qais Telir> non(bliim cor efleprimaRn 
Tiaens>& vltimum moricDs dixcrit/ed auriculas { 8c <px in (crpenti* 
bus ,pjfcibu$ , & huiufmodi animalibus part pro auricula eft } & phua 
quam cor ipfurn viuere,& poft eriam eroort. 

ImoanpriusadhuctpfefangutSyveKpiricttS habeat in (eob/curam 

palptradonem quam poft mortem retinere mihi vifus eft : dc an cum 

palpitacione vicam inciperedicamus, dubitarc contingit»qaandoqui» 

dem,& (pennaanimalium omninm(vc notauit Arift.)&fpiritus proH- 

^? "l?r'ficuspalpicandoexir^velucanimaIquocldam.IcaNacurainmorcequa- 

^M '^ ^^decQrnoDefaftareducem(vcArift.)agacmoturecKbgradoicalcead 

' carcerea eo vnde proruic fe(e rccipit,& cujn antmalis geneiaUb ez noa 

Aniroali procedac in animal » tanquam esc non erne in ens iiflem retro 

gradibuscorruptioexencereuolnaiurinnonens, ynde quod inani* 

malibus vitimo fit deficit primum&quodprimo vkimum. 

Obfeniani quoque io omnibos peneantmalibns cor vere inefle , & 
non (blum{'vt Ariftor.dicii)in maioribuSa &(anguiiieis9(edinraino» 
iibus»exanguibus« cruftatis»&:teftaceis quibufdam^ vt Iumacibus,co«^ 
c hleis,conchis,a ftads. gammaris>fquiUis»mnItt (que aliis;imo vefpis^ft 
crabronibus mu(cis {opeperfpicilUadresminimaadifcernendas) io 
iuni mitate illiua paxticuur que cauda dicitttr>& vidi p ulfans cor>& aliif 
videndum exhibui* 

In exangutbus vero Cor!enceadmodom,rari.(c|ne i Atbus pnlficiar-' 
que vc m aliis iammoribundis comingir, fictarde fefe contranit» vt hr 
cilcincochleiseftcernere*. Qporum cor deprehendesinfundoillios 
orificti in latere dexcro quod (eaperirc,fc clandere euenraticniscania 
vidcrur> 8c vnde(aliuamexpuit>feftione fa£U infuromitatemiuxta 
panemiecori analogara* 

Sed nottndum&r hoc* hyeme> &frtgrdtoribus tcmpeftattbuscxaa^ 
gntaatiqtta(<)ualis eft Cochlea ) nihilpulfanthakentyjcdviram magtf 
plamcagetcvidentur 9 yr etiamreliquaqucplanc-^aoifflaliaideodi- 
^cnr. 

Notaa- 
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Kotsndum in^pcrin ommbiit animilibus vbi cortnefT > IbleHtm 
atincuUscncvelaurJculij>li(jaid«nAlogon '.hi vbicunquccordupli- 
clvcntriculodonaiur, ibiduasfcmperaddarcauricula) > non cont a; 
Scdfimouopulli confbimjilioiitm aduerta],- Pnmum ineft vidiKl. 
tintuni vc/uulft.vcUuriaila,vcl guiEa Sanguinis pulfuiSipofteaincrc- 
mrniohAoab/bluuiiEcot, Ita<]LJibii(dunjuiin)alibui (quafivlttno- 
rcm'perfeaioneiiinonadipilceniibi]s}piil(ansvclI(rulaqtuEdamin(Ur 
pun^ajia{(iuniubiiveiilbi,duntaxa[incfl, quail piincipiumvicx: 
vliapibui,vefpt>,cocbIcM.rqui]tit>GamnianSt&c- 

Eil hie apud nos inirumi fn^uilla (cfuz Anglicc dJcicur a Shrimp, 
Bclgiccccn Hcrncel ) in miri , &c in Thanufi capi folita, cuius cotput 
onininopcllucid^m cll:Eamai)U2 impo/icam fa-piui picbui fpe^an- 
damainicillinii> qa bufdam mets, vt coidisiUius animalculi motus Ii> 
quidiffimeperfpiccremiu, dum cxicriorcs illius corporis pactesviftii 
nihil ofEccrcnt, q^uominmcordiipalpiiationein qualiperfenclliani 
iniucrcrour. 

In 070 Galliiiaceo poft quaruoi , vcf <]uinqac dies ab incubationr, 
primamrudimcncuRi puiti iniVar niLbecuIz vidcndum cxhibuii nj- 
miiomoaocuicoitexadimcbacuri inaqaainlimpidam,tepidaniqi>8 
immilTo ■ in cuiainubecnlxmcdiopunAumlJnguinciTmpatpitans 
tarn exiguam erat,vti n contni^ionedirparetet , & vifum aufugcrct in 
laxattonc inftar lummttatis acus apparcret tubicunduni : ha tc inier U 
plum videriA non videti qtunimetcAsflcnoneiTefpalpitationemfle 
viuepciacipium agcret. 

C A P V T V. 
C^rdSr rnttM a£1u>^ funlii*. 

EGoveroexhuundem, Schuiu/modiobleraitionibm repennm 
iriconfido.motunicordiiadhancmoduatlieri. 
Pilmumrefe conirabitauiicuLa. & in ilia coBira^^iooc fanguincm 
eontenium (quo abundai tanqaam venaruni caput , & fanguinii pro- 
ptuanum. &cillcrna j in vfncnculum cordis coniicit .quo rcplcto cor 
Icleeiijiir, conrlnuoomnuneruutcndir , coniiabicvemticulos, & 
puliiimfacir.quopuJlu initni/Tum ib auricula fanguincmcontincntcr 
ptotcodit inarichas , dcxKi ventriculus in pulmonespcivaiillud, 
!> i quod 
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quod vena a«eriorano[iiin«urtfrdce«eta,8cconfticunone,&oiScjo, 
if in omnibus atceruicft:nniftcrventncalutinaoir«in>&perartetut 
in vniucrfumco pui. 

Iftiduo mocusiaiiricuUcainvnui , alieivcntriculonim itapercon* 
fecationem (iunt, fcraaiaquali hacmonia & R hy tmo , vt ambo (imiil 
lian[,vmcu«taniummoiusapparea(, prxfcrtimincalidiotibusani- 
malib is.dumilUceleriagitantitrmotu. NecaliarationeidfitquaiD 
cutninTnjcbinit.vnaroualiammauenic ,ornties (Imulmouete vi- 
deantur,&inmcchantcoil'oattt(icio, qaodfctopctitadaptaiit, vbi 
cotnprcflioQcalJcuitisIigulS) caditfilei.percutitchalybem , Sc pro- 
pellic , ignis clicitnr', cjiii inpuluercmcadjti igni[urpulaii,intchai 
ftorepit,dirploditur,cuolatg)obuliu,raetampencirat,9comncji(lj 
moms pcopEcr cclcriutem qualj in itiCta oculi Itmul ftcciapporcni, 
Sicciiam in dcgluiitionc radtcis .lingucelcuatione , & oris conipRt 
ItonccibusvclpocDs in fauces deturbaturjarinxamufculisiuis, tit- 

Jiiglotiidcdauaitur.elcuatut, &apeniur,runiniiiasgulzamurculit 
uii.haudalitcrqujmraccusadunplcndumaiioDitui.&ad lecipJcn- 
dum dilaiarur,5c cibum,Tclpatum acccptum tranfucrOs mafcutilde- 
primit.Sclongioiibusatttahix ; Ettamenomnes ifti tnotus jdluct- 
nsi &contradJftiadis organiafafli , cumbarmonia, &ordineidum 
fiant.vnuni ciHceremotum ncleatur,& actionem vnam,quaindeglB* 
titionem vooamus. 

Sicconringlt plane in motionci 5c a£)ioncCordii, qux deglmltio 
<|ucdameQ:,£tiansfuiiofinguinis4veniiinai[cms .* £t fi quit^dooi 
hzcbabuctitinanimo) cordis (norum diligemctin viuadifTectionc 
Aniinadu«rte[ir,vidcbit,oon(bluRi,quoddixJ,cDtre(cengeie,flcnio* 
turn vnum fieii com auiicalii coniiouuni, fed inandxrioncro quandai 
6c latcialetn inclioiiioncm obfcucam fecundam dudum vcnfijcnli 
dcxui,& quali (etc Icuitct coDlorquece,& hoc opus pciigcre : Et qoc- 
admodtimcerDCicUccr.CDin equu5potaT,&aquamdegluiit> Cngulil 
gulxiiai^ibiisabrorbcii Bqua[n,&: in ventriculum demiiii.qai motlU 
lonicum firit Sc pulfum queodam 6c aufcultamibas,& tagCDiibut n- 
bibcdio dumilbs cordis tnoribas Be portionis langatnii ^ vcniiioat* 
teriaiuidiiAio.puirumfierij&exiuaitiiDpc^crccDnnngir. 

MotHsiiaq; cortiitomntnoadhunclebabcimodiuni & vnaaAio 
cordiscdipfafanguiniitransfulioi&inexKemaTfqunwdianilbuiat- 
tcriispropaKio.vtpuKucnjijwmDOtfeDiunuiinaiEetiu.oilolfiran- 
guiniiicofdeuDpnirujUt. Anvcie 
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AnTcrococGingoini pcctet tianfpofitionem, Sc moram Ioc«Ieia> 
& diftribiitionem uJquid iliud addao, fiuc caloiem, fine fpiiitam, fia* 

tierFc<l>ioncm^fteriu< inqoiiendum, & cxaiiit ob^ruviooibus col- 
igendum- HocinprxrcntiafuBicuiratisoflennimdlempuirucordH 
fiiDgainemtramfiuidr, &:iicductcvcniijnattenu pet cordis vcntil- 
cuIosiSc diAcibai in vniueirum corpus. 

Scddchocomoesali<]LTomodoconcedu&c,8: ex coidii fabric*, 8c 
V2lauUcutnartificio,po(itione , & vlu coUigUDi. Vertim tanquun in 
locoobrcuroiicubantcscdcutircvidcniiu, dcvaria,rubcon(i:3na,& 
tion<;oh;ren[ia.cornponunt,&cxco[u<£ktmplucimiproiiUDciuUttr 
ante demonftiaium eft. 

Ciufk maxima hacln parte hxdtandi, &ernndi vn&fuinemihi vt- 
decur, cordis cum pulmonein hommecontexiui : cucn venatnibi 
•ttettofam in pulmones obliierari , 8c fimilitcr aiceriam vcnofara 
coRfpcxifTct > vnde auc quoinodo dexter veniriculus in corpus 
diflrtbueret fangiiinem : autliiiiller £ rfna caaa cxhauiiicr, ob(cii- 
ramadmoduin illii ciat^hoc attdlinrui' Galeni verba ( dum contra Cilen.de 
Ecaftftratum dc venarum ociginc&vfu^Ac ranguiniicuAionc.tnue- hj™^ 
bimr) rt^ondrinu ( mc{M\x } tta iff* tffiiium , w in'ucoTifntguu prtf4 " & pkt.<. 
ruin , 4t^ut mdt in tar deftrMur , ihpvfteit nU^kam propru firmxftr-** 
feUiOHtm abfoltiUtn acctpturm. Qu§dpT»ftite rdtime fMMt nen v'tittur:'* 
HuUum mm ptTfiilum & m4^nnm epui rtptMii ,n» ai^rtjiitat piri , xa *' 
ttmqui fii4tn cxpfUmnt)" 4i vnt injlrumemt M^itirnt putS. QKadJt^* 
il4 tH , tfttndile aeiu V4i dmd , ^d i eardt finffiinem 4ijilHU pitjt '* 
Sam tdaut , uqiti ipfun vt 4TttrM jpirittttH , m totum ctrpm" 
iiJPtnfit, Eccc opinionem lationabtlcm non approbate , & reli- 

3uillc Galenum ('quia prjctcrquam qaod viam craolinis non vh 
cbat ) va) repecire non po terat > q^uod in tocum corpus i Cotdefui/^ 
guinecn dirpenler. 

Si quia Tcroibidem pro EralTftratOivelpro ilia, &Qancnoflra opi- 
nionc^ipfiusconfclItoncGaicDi) iHit raiioni confetitanea tnftarct. 
& arteriain magnam rangnincmccordeinvniucrfumcorpuidirpcr]- 
lantem digiio commonftraffct ; Quid diuiuus ille vit ingeniofilL- 
mus fiedo^iOicnus rcrponderet, miror. Si arKriam Ipintui diCpen- 
farc 8c non languincm dicerct; profcAo Era^fliatam icfclicuc 
iktii ( qui in attcriiifpiritus duiitaxiT conrJneriarbiirabaiar) fed 
fibiipH conEiadicerei mcctea & id cSe turpiccr negarer , quod 

iibro 
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lib oproprioacrttercfTccontendic, contra eundcm EriftiatQin : 8c 
mulus, & validisargttmenlbcomprobat) &experiiDenusdeinoo-» 
ftrat>qaod fangnfs contineatur in ineriis natura,& non fpiritua. 
3, Sm vtr$ diuifiui vir ( vti facir eodem loco Gepias ) fuUtm , §mnis 
,^aikerimcorf$fMimMgfiM4rterid§riri, &hdncic9rie: qium9ti4mtn$fp$9* 
.,) mnibusfdnguimmnstiiraconMirii &defimj&fdlMuluJUstresfigmoii§i 
,, 9rifici9 M§ruf$fa4iyrtgr€ffumfdMiumit in €§rfr0h9birifr9fcjfiu, & quod hu 
„ N4rirr4 mqtuqndmfrdfinfitifsimc pifuri confiuuijfeii nifimdximnmdbqmi 
,, mimfterium iU^tfu^^ $xhMtuf4tSt{inqu9Lm)hxc omnia« 6c his ipfiffi- 
mis verbis concedcrer Pater Medi corumt(vci facit rtcUdt$lih$.) 

Quomodo neearepofliraneriam magnam ifttufmodi vas elTc quod 
(angumem(iamabfolutmfn Itiamperredbionemadeptam^^cordcin t. 
niaerfum corpus dirpeii(ct>non video. An adhuc forCm ixjefitarccivc o* 
tnnes in banc v(qae diem poll ipfaniiqaod propter concextain»vt di« 
%i cordis cam pulmone>non viacar via$> per quai (angois i venifin ar- 
ccriaf rransferri pofliu 

Quod dubiom criam anatomicos ^dum (emper in difleftionibua in- 
neniunt aneriam venofiiro » & (iniftmm yentricuium cordis repletos 
languinceoque ccairo«gramercente,atro) non mediocriter pertorbac 
com (anguinem i dcxuo vennkolo in tintftrmn per fcptum cordis 
tianfudare coadi fint affitmare.Sed banc viam antea rcfutaui: lam id- 
covtaparandaeft)& aperienda fquainuenta^nuncnuUaetibcdifficiil- 
tas, que quempiam ^credo) inhiberec > quo minus quarancc propo- 
fuj(dc pul(ucordis>& arteriacom , de transfa(ione fanguinis h vcnto in 
arterias , & de difpeniatione in vniucrfum corpus per arcerias^ conce« 
derC|& agnofct ft ftcilepofliu 

C A P V T V L 

^tbmviaf4mff$k,ivendCdMdWdrteriaitVtlidixir§vm^ 
tricsUd cordis infimiflmm dtftraiitr. 

/^ Vm crrandiocca/ionem pnebuiiTeprobabileficj quam in homing 
V^Ttdent(vfdixi)cordiscampulmoneconnezioncm ; In hoc pec- 
cancqui dam de panibos animalium (^i\ vulgo omnes Anatomici fa- 
cinnt )pronanciare» & demonftrareyaut cogno/cere volant » vnam ca- 
cum hominem > enmque mortnom ifuroipidontj & £k: canquam, qui 

?nA 
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Tn«reipub.forro4perlpecli(iircipIiQampo!(ti«rncomponcre,«utv- 
nias agn njturam cognorcenccs,agricultur»ro fc (circ opinanuir .-Ni- 
hilo plus agunc , quara G tt. vna parciculati propoGcione, dc vnlueifali 
Syllogizaie datcni opctam, 

Veiunumcni (lind)ircdioneanitnaliumzque veiratieflcotiacin 
humamcaclauciiianatomeexcrcitsd: Res hccindubio,quzomnes 
perplcxoiietiaet) pnlam abfque omnidifficultatemeilcntcntiaclu- 
cefceicc. 

In pi^cibus , in quibui vnui tantam veninculu<i cordis ( vt non ha- 
benribiii puimones^trcsprimumratismanifeiUclliVeficanieniinran- 
guJnii in ball Cordis polirani,au[iculz ntmitum anzlugon,laDgu'LDcni 
incoriainiittereiqucincoi-dcnuopectiftulaintiueaitcciain, vclatte- 
iizanalogon,apei[erranr(nittere,tufnvira, tamrci5t3ari«ia('cxinde 
fanguine UnguU pulladoiic cordis pioliiicnce^ocuiis palam conficma* 
ripofTcconftiic. 

Idcmctiamdeinde in oinnibusanimalibuSjinquibusvnui dunft- 
lacvcniciculusjvel ciuarivnuE,noiidjSidlceftcccnctc,viinburone, 
[ana .frrpcntlbuj. laccttis, que etlipulmonciaUquomodo habere di- 
cuntur.viqutvoceni habent(dc quorum pulmonamaitifidoadmi- 
laiido.&dc ceteris cJufniodiilpermultasapudnieubrcmatioiictha- 
bro quz nonFiini huiusioct^tamcn exauiopliacodcm inodoinillis 
evcnitin arterial ranguinempuirncordiiuaduduTnelTc palam elltSc 
via parent ape[ta,mznifcfta,nulladifHcuttas,[iulluihxritandilocuii 
In his cnimpcrinde fern habctaique in homincfifcp turn cordis pec- 
foraium, am ademptuin eflfcr , aut vnusex virifque fierce ventuculus* 
quo hCto > ncmocredodubiuflett quavia&Dguis^vcaisinuictias 
tmirirepoiuilTec. 

Cum vero maior numorns animaliutn non habentiam polmones 
ili,quanihabentittm,&&militeitn3tornuoienulit,vnumunrum ve- 
trlculumcordir,quamlL(bcntiufndu<it,proclitieeftftatucieiQantiiu« 
libusfm-nmALlvcpiurimuiiii&jnvniueirurDtlangDiDCmapeiuvia^ 
venuinattctias per cordis Unuratranfmitti. 

CoDrideiAuiautemmecum.quodeciamraembryonumeoiQinquc 
polfnoDcs habent.idemapciiinime conflar. 

In iixnj vafacordis quacuor^' videlicet vena oua,TeoasTWiiora,ar- 
teiia venal it,& Aoica./itie arteria magna)aliomodo Yl>iunttir> quam 
iOAduhoiqHQdoniDeiAnatomiciaoiandaHs. 

£ Ftimuf 
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Pritnos cotia&a%^ tc vnio vciur caaaecomartenAveno&^qacft 

prWqoamcaiu in dexmimventticalam cordis feaperur, auc vciuur 

coromlemerainat,paaIalam fopra egteflTamab hepate) ADiAomo-^ 

firalacccalem exhiber, hoc eft^ foramen amplotn patens , ouali figiira. 

pertofiim h etna* in atceriam iltaoi peruium , ka vc( tanquam perv* 

num vas^ pet illad forameit (angais de venacaoa inarceriam vcno^ 

fafD9 & auricaiam cordis Aniftttm vfqae in ventriculam finiftmm 

Itberrime , & copiofiffime dimanare poffir. Infiiper in ilto forami- 

nc ouali^ rcgione , quar aneriam vcnofiun refpicic , operculi inAar 

fBcmbuoa tenuis dura eft > locamine maior, que poftea in adalrii* 

operiens hoc foramen , 6c coalcfcens vndique iftud foramen omni- 

noobftrait, &prope obtiterat : Haecinqaammembrana fie conftim* 

ra eft) vt dam laxein (econcidic^ facile ad palmones,&: cor via re(a« 

pinetar » & fanguini \ cana afflnenti cedar quidem , at ne rurfus in ca« 

nam refloat, impediar, vt h'ceat exiftimare in embtyone fanguinem 

continuo debere per hoc foramen rran£re dc vena cana in arteriam 

venofiun >&indeinattricultmfiniftiam cordis ,poftquam ingrcfTuni 

f oerittTenieare nunqnam pofle. 

Altera vnio eft veme anerio&Cqnjt (it poftqnam vena ilia , h dextni 
ventricnio cgrefTa in duos diniditur ramos ) eft tanquam daobns di- 
AissterdascruncoSy&qaaficanalis arteriofas;abhincinarreriam ma* 
gnam obliqne dnftna , 6c perforatm : vt in difle^Hone Embryonam* 
^oafidocaortc»vei radices aiceri; roagn« h corde ezorienres ixm 
•ppareanc 

Canalis hie in adaltis Similiter (enfimattcnoacnr , tabeldt , & pe- 
nitos tandem vt vena vrobilictlis exiccamr , & abolemr. 

Ifteeanalisarteriofas nnllam membranam in fe habet » (angninis 
snonim hinc , vei illinc impedientcm. Sunt enim in orificio ilUoi ve» 
nst aneriofis (coins ifte canalis , vti dhd s propago eft ) valnolse fig- 
moidestresqmc intosforas (pedant, 6c fanguini k deitro venttiai* 
lo hac via in magnam arteriam flneori cedcmt ftdk 9 rt meare ve* 
to comta ab arteria qnidqiiam> am i pidmonibos in deztrnm ven- 
tricnlom ad amoffim dauium omninoimpediont. Vt hie eriam ar« 
bitiari oonfentaneimi fit in Embryone»dom cor (cfe contrahit con- 
tinao fin^pnntm 2 dextro vcntricolo hac via in arteriam magnam 



Qgod^nlgo dicitiur»has doasvnioiKatammagnaSy patentes> tc 
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•p«rni.nutticndorampuI[ilonumcaura,raaasfui(Ictin[um.-&inad. 
nliii (cum iam pulmones propter ipfoium calocem , & motum copio> 
iius nucnmcncuni (lefideiaren[)abolcr i,& confolidari ; Commentuiu 
iroprobabile eft,& malr cohxicns.Et limili[cr<]uod dicunc cot in em- 
btyonefetiari, &aihiU£eie,necmoacrc,vndcNataiahottEan(iius 
ftcflTcatcndcmmpuimonumcaufacoaclaccac, faliumcll : cam in^ 
oaocaigallinaincubuic, & in Embivonibui reccnietcx ncioctc- 
Ais auroplia patec , tofn cormouerc Gent in adultii tarn naturam noi- 
ls tali neccffitate vr^cii .Cui motui non ro'um hioculiizpe teHcs. fed LiKr^ii 
0c Atiftotclcsattcftatutipic : Tulfm (iD<\ait) ftrinimfisum mionfiitu-" 
$unt6irdutmtTfft,& qaodin Ji^ionenuerum t&fuBifeTmatiinttxeMde-'^ 
fribtnditar. C^in&oblcruamiuhasvias Ccam in homiaum geneici 
qiiaintncxtetisanimalibiu) nonfolumapcrtas , &:pateniesenc vf- 
qaead|tempu^ partus ( vt annotarunc Anatomici } fed ciiam pet- 
multos pofV mcnfes > imoinaliquibusprraliquot anaos, nedicam 
cotovitxcurnculo, vetutiinanfcte, buccaginci &auibus ptutimif. 
tc animalibus piKfertim in minoribui. Qux rei impofuit fbi^a 
fioiallo Ce nouam rraniitum fangmni dc vena caua in linifliunu 
ventDCulum cordti inuenine , Sc fateor , mo quoque cam iiu. 
mute maioii lam adulio hoc piimum ipic repcti » (ale qaid (tuJou 
exiftimaflb 

£x()oibn5 inrelligituTinEmbtyone humanOiqDin,&iaaIiit,inrf 
4jaibattftjr vD;oncs non abolcntut.idcmjprumaccidciet vtcotfuo 
moru,perp»t<rniifnmv vias fang lincm de vcnacaualn artctiiin ma- 
jnamapcTiilTimi: tfadiicat,p:iv(riu((]ucventrjciilt du£tnm. Dexter 
iq lidemlangutncinabauncula lecfptens > inde pci vcn^m aitcrio* 
bm.&piopaginemruamCcana'emanerioramdiaam^inmagnamar- 
tertampropell't. Simllcrrimilircreodcm tempore mediante auticuls 
motuiccipit fanguinem ( in iilam ^niftram auriculam d:dudum fcili- 
cetpetf Tamenoualecvcnacaua J & tennone (tia, &cor)ftriAione 
pettadicemaotiKinmagnamitidemartCfiam^mulimpctlit. 

Iiain Embryonibut dam inccreapulmones otianinr, Araallara a- 
Aioncm autmo[umhabcnr,quali nulltfbrent, natura daobuivcu- 
cticatia cordis quafi v no vtiiat, ad lauguinem iranfinittendum^. £c 
fimilit eft conditio Embryonum pulmoncf habenttum, dum adhttc 

EiilmonibuinoiiTtuntpryic eft coram aiiiinaIiiun,«jaipulmoQeiDoa 
sbenL 

E t Icique 



1; 
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Inqac tarn claicin his eria-melucefcit veiitti, quod corruopalfg 
(anguiaemevenacauainattenamniAgnaintraducu.&tninsfiindit, 
peique nmpvciues ,5caperras viu, acli in homme, quod dixi amba 
ventrieull{ coram fcpcoaacmpto)fldinnicempcruiicnemfaai. Cum 
xlaquemaioiiexpftitcaninialiEtu5,&omnibut quodamtcmpote.pt- 
ccntifnmxiftccxteiiivuE, quclitoTminioniranguinispercorinrer- 
uiunt^icftatvtiiladpciqujranius. Aiit cur in quibufdainuiimalibus 
(vtinhotiiinc)iifqiiccalidioribus,&adulcispcrpulmonurafubftan- 
liamillud.licrinonexiAiiiieinus , quod in cmbiyone naturapercas 
vi»llloiempo[eqnopulmoxiumnulliiscratvrutantcae^ccir,qauob 
defeftamtianlituspcrpulmoncscoaaavidcbatur faccrc. Aut^cur 
ineIiaslit(tiatu[3Cnim[enipcr quod eft melius racit)inado1efcentibm 
faDguinistranntuisatoiamotTiDinoocctufifrcvias patente* illatqui- 
bns aoce in embcyone & fcetu via Ricrat , & omnibus aliis animaliboG 
vtiratinecaliasvllasproiUol^ngaiaiscranfLiuaperuillc, fedlicomni' 
ooimpedicc. 

Itaiaraeoresceffic > riiisqutinhomincquienintviat, quomodo 
iuiguis h vena ctoa Id iioiftiuro vcutculutn. & attei iam v enolam per* 
ni«ac.Magis opcrz pteciam eilet, & lefle magis fadura viderciur.u ex 
difle^ioneanunaitumTeniaicniiDucftigarc vellentivccaafaniinqtn- 
tanticaritimaionbui.&perf^^'oribusanimaljbusiiirqucadubisna" 
taraiang^uineiniranrcolaripcrputmonuinParcQchymapotiLisvcIletf 
quamvtincxteris omnibus per parentiillmasvias (cuRinutlamatiam 
viaRii&cranlitumexcogtiaripolIeintclIigcrcnt.lluchoc/itquodnta- 
tora , &c peifcdioraanimalia (itit calidiora , & cum lintadulia.eoium 
calormagisCvcicadicamjigniatur&vtfufroceturiltpiocIiuis -. Ideo 
ininace,&craiidperpatiiioiici,Ttinrptratoaerccontcmpeieta[,&ab 
ebuliitionc&ruffocatronevLndicctur.liue quid aliud [ale. Scdhrt 
detcr[ninaie,&nuonemonincni[eddcre,nihilaIiudagcreeft,quam 
propccrquidpultnonestaAirum^fpcculari. Atqiicdehishorumque 
y(Ui& aiotU)& doeucmationcomni,& aetis ncccfliratc, & v^i.^ c«- 
lF[lchtiiurmodi;Etdevatiisorgttnis,&ditfcrcn[ibtutiuiascBulaJna- 
nifntlibuifaiiit: latnccfi rnuka qtiamptunmisobrrraacionibut^me 
deprchenfa (tnt;Tamcn,nc nimiumi propo(i(o df motii ,& vfii cordis 
hoclocoabetr*ndo,aliud.igcrc,5:ftarionemrclinqucre,rcmintcr[iii- 
bate.&rnbtciftigefc vidcar .hjecpropiionaaatuconiienicnDUiCK- 
ponendaielinquaniitquzccftamvtadpropolituioicopluartaertar 
coofinaucpergam. lo . 
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Tn perfcflioribus ntmiram & calidioribuj inJmatibai, I'lrqae >dul- 
xis(n inhominc) linguinem dc dcztro vcmriculo cordis per vcnam 
artetiofam inpulmoaes.Scindepctacieriam vrnoraminrinidramas- 
liculim.&lubinilein venmcalum cord sfiniftiumpermearecoiuea- 
do^EtpEimuropoflehocticti.dctndeitafaAumene. 

c A p V T V I r. 

SdHffMtmdtJtxtn veatricuh nrdhferpulmomtrnfAfm- 

ehym»fermC4rcmartertdm veaefim*& /Jniftrum. 

ventrtcuium. 

FleriiutemhocpolTeA "'')■' ^'^c.quomintuffat.rBfisconlbt.coni 
&q(iomodo aqua per tCTizfubflaniiampermcBtii.riuiilot.&fonk* 
tc!pro(.rcct,conJidercnTUS, aurquomodopcrcuccmfudoresr^Tpa* 
icncliymatffnuin,vrinafluit>rpcculainuf. Animadiuncndinneftin. 
iiSt qui Aq^isSpaden(ibu$vtu^t^^:veldclaMldon^l(vc■luI3r)init— 
gIul'alautno,vetat.ilaclduliI,autvirt1ola)is.velquiadco^g)osi^gur- 
gitaiit potum.vt vna atitalteiaborapcr veficam emitigam conim. De^ 
bcciftacopiAaliquancuIiiminconco£lioacimn)oriri:dcbccpeticcuc 
(vt fin^U diebus bis ingedi alimen ti fuccum omaei confitentut fia- 
ccrcj debet pet vcnas, per rcDum parenchyma, per vrerres in vcficam. 
proHuere. 

(^ojicaqueandioncgantespollelanguiaem, imo tonuti mallam 
tanguinraiii,perpuIinonumiubllantiam,xqueaclii£ai(alimentalis^ 
pei iecoT pcimcare.tanquam impoOibile,& iiuUo modo crcdibile exv- 
ftimanduin ?Q^odj;enushoniinum (ciimPoeialoqaor)vbivoInnt; 
coaccduntfai.ileponc:vbii)oluncnullou)odo:hicvbioputcllvcrca- 
tur,vbinJhiloopus,ibinonvcunuir aBirmare. 

Iecoti»Parencbyniadcniia<multoefl,&rAnuiirer renum : pulmcr* 
num niriom niuico texiurz. Etlirciiibas.&jecoriconrerarurfpon'' 
giot. 

Xniecorenullumirapcllcns, nulla vijcogcni; in pulmonectpulfu 
dexcri vcntriculicordii impingiturAneuif .cuiosimpulfii diftendi v«- 
ia.&potofitatcJpulmonnmncccflccft.PnEKtca pulmoncjinrcfpi-GiUde*!. 
nndocUtuntur, &concidum, quomotunecclTeeft.vrporofiurer.P*"- 
A:Ta£i«petucuur)SccUuduicur,vtiii/poiigiuconcingtr,&inoiuni> 
£ i buspt* 
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busparticulishabcntibus conftirorionem (pongio(ani » quando con* 
ftnoguncur,& rurfus dflacantur. Contra jecurqaiefcic, nee ica dilau* 
»>& conllrJngf vifura eft. 

Deniquc n per jecur coram ingeftorum fuccnm in Tcnam canam, 
tamiohomine, quatninboue^vel inmazimis aoimalibus>ncnio eft; 
quinonaflenrpertrannrepofTe. £c hoc »eo quod perrtanfiifle aliqua 
nutrimenrum « & pcrmeallc in venas (it neceiie (H hat nutiirio j & nul- 
laalia exrer via , acproinde hocaffirmarecoadHfint : Cuxnoniif- 
dem argumenris de tcanfitu (angoinis in adultis hisi per pulmoncs 
fidem(unilemhabent> & cura Colombo periciffimo, dodbfEmoqac 
Anaromico idemallererenr,&crederent , ex amplitudine, & fiibrica 
vaibram pulroonum>& eo»qaod arreria veno(a, & fimilirer ventricn- 
lus , repleti fint (emper (anguine , quern k venishucveni(renece(rt 
eft, Sc nulla alia, qaam per pulmonei femira » n & ille , dc nos ex 
ante didis ^ & autopua » aliifque argumenris paiam efle exifti* 
memuSf 

Sed quando aliqui (iint, qui nilnifiadduftisanthoritatibas admit- 
funr ', iidemex ipfiuseciam Galeni verbis hancverstatem confirmari 
polFciciant; fcilicer non folum pofle fangainem » £ venaarrerio(ain 
arteriam ▼eno(amj& inde in (iniftrum ventriculum cordfs»& poftea in 
arterias tranfmirci ; (ed ex continuopulfu cordis j & pulmonum raotu 
inter re(pirandamthoc(ieri« 

Sunt in o rificio venar arteriof^sValuuUr tres figmoideSyfine fcmi Iu« 
nares, quas omnino (anguioeroinillam veDamartedofamimmUnun 
non(inuntremeareincor. 

Id omnesnoruncfcilicet hanim valoularom nece(nrarem & Vfiimt 
Galea.de >|Galenus his verb sexplicans^ Jif/#l#f£('iDquit)iM/iMilii4)7#iii0//,4^ 
vfa part r^iuofiiltQrMmapeniodneriufimul ium vtnk, trmfummtqui tx fifi pdriter 
l.^.cjo. ,^f4ngumem,&^mtumpefinuifibUesqu4fddm4tqMeang viM$. 

n Qu»dfi PS ipfum ViPd drteriofi. itidrnjimpir patuiffet , nutUmqui namra bh 
jjuemfitmdcb'wam, qudiUuiin ipfum cumtBtimpffimm.M rmfiunpi'' 
5, rirc quuu Tiiri nunquampotmfu , vt per inu^Ulid , atqta exigud of$tMp 
»ifangui$ (cpntrdaotbofMCi) in MrtmMtTdnfummtur \ Hiquammfm* 
„ IfttT omnk ix qU9uit dttrMtur , niqm miitttur. Sed qumddm94Mm quU 
,, but esf fdcilim to quod grduim diUutU infirummk dttrahitur , iiftem m- 
^tmccmrdakixpfimtur : ltd &pnldtdm vidm tehrimdlsquid quam per 
ffdngujldm trdbunr,dcfuffmmi$tnur. Cumdutrntherdxienttdhitur^uU 

fddfqUi 
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faatiut'mniatnfreJJivndi^uefiTtatr, tjatin palmenefzta vetufi drieria, •* 
ofTMuntquidiMtfvameeifirMey^uiinfiipfij iji.ipmfatitTanfurnumMa'^* 
umpirfubiUid Hlto/itil,if/tiiguiifui>erUenem.iliijUJm,t{uodnti>ii}iuim Mti-" 
iif[tt fra^ictotfi fan^ua ftT mtxmumts (iuiufmatU tHvendarittiofsoHitT)" 
vttroremunpocuiffit : Num rerc rtdtnt ferei nia^numinicnliife.dumcem-** 
primiier »ndu]iu •Itfiilltu quidftam iHMttrtiu per txtgua ilia ipijuij-.Sc pau>** 
lopo^ (equente Capiculo. Huaata thorax iBnxtndttre\nmtntim fin-'* 
otiMmtltitiiitdnte mtmbriMJytitliiit vtlWiUfigmHits)tx*Bimoiiffum'' 
eultdiM- & n.'ihii remtartftniint : quod & eodcm Capttulodccimo" 
paulointe. S'fiPaluuUtffiar , tyipltx ftqutntur tntommBUum^n fun" 
guoifftjriip,riU>ri^mi»)t(aTmulumfubind{ciHauitiir. InDujlJiiqunliui * 
falmortua4J!utm,& qtmrnipfo (unt, vfia* omnttriftriicm , tnsyftolit re- * 
rv , qudji sjlui ^iiidam mariltmm , rnjiar Etatfi Ittctum sdinitiUm., but" 
Mqia tUiU retlprocum , ifui hauiqua^udm [angutni tfnutnw. At hai vi-" 
dtri fifit ixiguym. Quod vero irttrun tpfua tiue<juc TrjpUiirimit rtiiit* " 
urn Ubtjt^ti J id. n4n umpim pra p4Tiui lii h/btndum . &e. (Etpaulo" 
poA.) Atqut ttuim teritum fiitttum fui^ct wtommtdum ■ hatUquaqudm'^ 
amtmimtdum , cumftKgua rtno in txptrsiionibm nmi^raftt .ntfitptfix*' 
ntfitT numbran*Tum Efifbrfia fuipt fabruaiii , vnde concludit Op." 
Vndecirno. Commuiui Auttm tpfarum omnium , vidtUui valauUrum §fi <* 
jfut, yt nuttrtu nlre ntm^rart pnWtbtara , ■wtrdTumqu vinprcpTiui,f-'* 
diutiiUum^uiiemiciTi*mittruu.,ntdmflmaiiffum7tmnttt\i»iHCt}itium** 
vtTOyiuamfUmtxtpfotfSlium:Hon€ntmvQkfaineiurnv»noUberturf*ti-^*^ 
mni,n:ifUtint»mpATttmali^ttandiemutat,vndttrAi>CTtpt*fiacTtt,iit^ut" 
rurfustAiitaidtfilidemduitn,ttdquimmitterteratiif(efc. Proin^ tamjitu** 
ilii*ttteTemrmiomfint,bi>iaumre^vtmmule,alttrumt]iiidtmauiucit^l-" 
Ufumnroiiuca. 

El paallo port : Ptmatmvat aUtrum qaodtuniufimpliii cotsflat incvr ** 
lnf^»tur,aittTtti7Hjiuddi!pliatxtffeprifdMittiirtommHmmvtnifuehe>im," 
{yiJieliatPntrkulmndtxtrum-.lu Galcnus intelligiit^ ego cadcnt ratio" 
nenmilicer llnintum vcuiriculum cojd\i]qmfiUtutwniju/addmpa- " 
rartntuffifiuiitd^uampmintntihia nruqueptl Mluniiri(}Uidiai irabarttr" 
ftntuuptT nlufuam vtrttmuucur. 

Quod 3 rg amentum GaUnuspro tranlitu fanguinii per dextnim 
vcDtTiculurode venaca(iainpDlmoneiadducit,eodcmnobi*irediua 
pie tranfitu (angainis de venis per coi in artertat muiatis un- 
QUB letminu vci liccat, £i Galeai igiiur viii diutni patm 

Medico. 
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Mcdiconioi lods & verbis claic apjpacct , Sc fangumcm per pulmbncs 

VjdcHof dc vcnaactcriofi , inaxteti^ venoteramulospcrmcarc, tum propter 

alffimi"*^ pulfiun cordis • turn propter pulmotium & thoracis motum, Qainec- 

Commea iamquodcorcontinoein vencriculos quafilacunam,recipcrc&cmit- 

tihumfa tereianguineni»& huiusrci canfavaluularum genera quatuor,duo in- 

praGalcnidu^iom, emffiooiraDgatnisduoinGrraire ^ neautfanguisfiuripiin 

lib. ^ dc nio^pcni inconucnicn ter agitcrur , hue, illuc^ aut cecro rcmearer.vnde 

Qucm U ^^^^^ pr«ft iterat . & ex ilia rtflucrer parte > ad quam raitterc crat nc- 

bruin pott ccflc. Et ficcor vano laborc fadgarecur • 6c palmonuiQ rc/piratio pr«- 

quamli«cpeduetur» Deoiqaeclareapparetaflertio noftrai continue > &conci- 

a me fcri- neuter fanguinem per pulmonum porofitates permeate dcdcxtroin 

^?*/^"'Venttlculumfiniftrum,dc vena cam inarterfamiuagnam.' Nam cum 

^' *' concintto de dextto vemriculo immittacur fanguis lo pulmonesper 

venamartetiorami&fimilitetconrinae^ pulmooibusin finiftromac- 

trahiturfquod ex diStiSfdc valualarttmpoficioneparet}qumpenran& 

cat contmue fieri nonporeft. 

Et itidem cum (emper tc continue ingrediatur &ngaisin cordis 
ventriculumdextium , ficegrediACurcontinuee/iniftto ( qaodfimiU^ 
tet.& ratione & (enfu pacet ) qoin continao pertranfeat (angois de vc« 
tit caoain Aortamimpodibfle e(V. 

Illud ignur quod inanimalibusmaioriexparte^ ftplancomnibiis 
dooecadolefcant i petpatentiflimasfterivia&yexdifledlionemanife* 
ftum eft, in adultishisperpulmonam cxcasporofitates, &vaforuni 
eitis oTcillaytam ex Galena verbis^qnam ex ante diAis iliudinquam fio-> 
riarque maniFeftmneft.Vndeapparei qoodquaoquam vnos ventrica- 
las cordis videlicet iinifterfiifncTcns eflet (angoinisdirpenfattoni per 
corpus , Sc cdadHoni e vena caoa, quemadmodum etiam fir in omni* 
bus quaspahnonibus carent , natura tameo ctim volaerit fa nguinem i« 
pfiim per p ulmones tran^colari^dcxtrum vetunculam£iperaddere co« 
ada taiu cuius pulfo per ipfos polmones h vena cauainiiniftri venui* 
cull locum fanguis compellerettn:«Etbocmodo dextrom ventricolum 
pulmonum canft, & ob translationesn fengninis . non ob norruioiiem 
daotaxac dicendum : Quandoqaidemiantop:ouenmaDiiOQa9>acqtie 
compulfo fubminiftrato^ & untopurioti » & rpiruuofiort(vtpoceun- 
jnedme^ ventricuiis cordis fttboefbo ) indigere alimento {ralmones 
magiiiquam ant cerebri pariffima(^ub(tantia,aac ocnlocom^endt diC* 
£ma,& dtuinaconftitttticaiir ipfius cordis caro9(qaaeTe6);iusper arte-: 
nam coroiulSnutritar )inconuemeosoamino eft cxiftimare. Ca«- 
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tircuUri metuftnguinU. 

HVcvfqQedettansfutione Tanguinis c venii in arretias , & de vtl;^ 
pci qnispeitranfcat, &nuoniodoex puliUcordij. tranfmittarf 
(lilpenfcif<iFquibuSifbrranfuncalii]ui,qui,antcaai]tGaicniautlio[U 
Iuc,iu[Columbi,2liocumue rationtbusaddudtiSi aflcotiri fc dicant 
inthi;nancveroidecopiaSeprouentui(ltuspenranfeun:is Cuiguiois, 
<]iia;rc/Uut> (licet valdcdign^cunGdcratoj cumdixctojadeouoiu 
(uac,Scinaudlca,vcnon folum exinuidia (]iiurandam,[netiuni malum 
mihi.fed Terear,ne bobcam mimic os omocs honti nci tantum coiifue* 
tudo,aatremclimb!bitadodlrin3,aldfquedclixaradicibu$,tjualiat(ea 
»naiura,apudomi)CSv;ilec, &anciqtiitiitii vcncrandafufpiciocogit. 
VtcuiTiquctamia^acAaicaifpcsEneainainorevctiutls.&dodotuni 
AOimocuni cindorc; Sine cum copia quancafuerat ,Faiii ex viuomin« 
ciperimcnii caiiGt > didcdtione. Afaneiiatum apeitione, difqnidtione 
iDuIitmodauamcxvcntricuIorumcardiijflevalbiumingtediontiuin 
&egcedicntiun:) Symmerria,& [Tugni(udine,('cumnatura nilul ratios 
ftuftiaitantammagrumdincni, ptopoictonabtliterhiivafibujfiuftra 
nantribucricj mmexcoadnno & djligcnci valuQlaium&libnnini 
actiBdOt^eliquaque cordis fabrica, rum eicaljjimulcisfxpiiismcaini 
&lerioconflde[a(reni,&animodiutiusciK)lui(Tcin: quanta rcilicet ef- 
(ctcopiatranfmidir^ngujnis.qiiaiiibi'euitcfupoiecacra^ifliorierefa 
cecluppedicareingellialimetJluccmnpoimlfcanimiduertcitmiquin 
venutnanicas,oiTininoexhauftas,&&rceriat,cz altera parte.nimia fan- 
guin»intro(ionc,d(r[up[ac,habcternas,Difi(anguisatiquo exartcti]t 
dcDUOtnTtDas ttrocatet, &id coidis dcxtcum Tcntticolam regte- 
derenic. 

Coppi egomei mecam cogicarci an motionemquandam qua£ in 
circulo haberet, qmui poftca veram cfTc Rperi , £< languinani \ coido 

fer »tcria5 JahabitumcorpoEis,& omacs puici protrudi, & JmpclU* 
rmiftttcordiiJVCDcriculipuirii.aiicrnadmoduFiiin pulcnonct perve- 
aam aricrioratn i dexitis i & rutltij pei venai in venamcaiiam, & vf- 
que ad aoiituUtn dexcram letneiiliqueniadinodaintipulmonibiis 
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petaitetumdtAamveiiofain . aJ finiftrum ventticnluin vi anieiJi. 

Qu cm mottimcirculareni.copftAo nominate Iiceat,quo Aridote- 
leiaeiemiScpluuiafncicculat£ruperiorumotuma;inuhtuseft Tens 
cnimmididia folecalefadacuaporat , vapoicsfut/tim elair conden* 
fantfCoadtnJan in pluuias rarfuin defcendunt ,trcram made£aciunt& 
hocpafio Bunt hie gcnciaciones &Gmiljierccmpc(latum&fneteo- 
iommonaiiarolisarcuUnmotD,acccjru.&receau. 

Sicvedfimditcrcoringacincorporc, moiufanguinis.patresomnes 
fingainecalidion perfc£to,vapoioro.rpiTt[UDro^& vi ica dicats) all- 
inentMtao,DUErlii,foueri,veectan:Conirajnpanibu£ranguincnire- 
fugeiaii.coagulari.6rquaricFacunircd(ti,vndcadpi)ncipiuin,viclcIi- 
cet tCoi^ [anquainadfontcinliucad]aTeicorpofis,perfedionJt[e- 
cupeTandxcauratreiieiti[ur:ibicaioienaturaIi,potcnri, fciuido.taa- 
quam vitx ihelauio, denuo colliquaiur, ipintibiis, Sc (vt iia ditsmj 
Italfamo prcgnans ,iiidefurrusdirpenfauu,&ha:comnita motufic 
pullu cordis dependcre. 

Itacorpriacipiamvits&fol. Microeofmc ( vr proportionabiliteT' 
f ol Coimundi appellati mcfeiuc )caius viriute ,& puliiis ringuis mo* 
nctuc ,pcr6cirur,vege(atur . Si a corruprioneAc gtumcfaUione vindh- 
(Hurraiimqticollicium nunicndotfouendo . vegccando, toti corpoa 
prxllat Larifte familiatistfundamenium vits auihoi omnium ; Tcdde 
his conaeoicntius , cum de huinfmodi rooius canJa finali fgecaU- 
bimur. 

HiocaimveD«(intvicqiuBdam,&vaIadefercntiafangurnefln;dii' 

plexrfl genusipratum,cai»,&Aoita,Dooraiionelateri((vt AriftoiC' 

lct]fed ofiiuD,- &noa ^vtTutgo conftituttoncfcum in nmltisanimali- 

bus(vt dixi}iti tunics craffitiCtVcnaabaitetifl nondiflcia()redmunc- 

Tc & vlu dilltnfta , vena & artcria amba a vetenbui vtax non immc- 

dtodid'tzfvt Galenut annotauit^cuquod haEC.Tideiicctartcnaivateff 

different ranguinem , i coide ui habiium cotpoiis \ ilia fAnguinemab 

habitu tutmi incori hxeviai cordcadcor «rqurilIiiillacotiuncc 

(aiiguiQcm crudiorern , cfToemm nuccinoni iam ttddjium 

uii<ioneum,hBc codtiun , perfc^m, 

alimentiuum. 



CAPVT 
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C A P V T IX. 

SF.dnevefbidareoosdicitquirptam , ic anemone* ^edoAf tan^ 
mm faoe[efioefuD(laincmo>& non iufUde nu&iimoture.-riiieft* 
firinaodaveniuDt,qaibatpo{iii5,Dc»fraciohancre«]Diveriratcin,Sc 
letn pa lam elTe^irbitror. 

Primamcontinae&cociinentu . dngninem cveoacaoainanc* 
msjiiRiutacopii,n4nlniiiti.putrucaidu, mbafTumpcisfuppediuri 
HOD polfit,Acadcovttou mafia bteuiicmporciilincpcnranlm. 

Secoodom ooniinuc zquabilitet &c oiifinccec fangnincm in qaod- 
cunquemeiiibriim&pancmpalftaneiiaramiinpeUi>&ingtedl,in»* 
ioncoptamuho,(]DamauiritioDira£cicas1ii,vclto[aina/1aruppcdi- 
ttti poQu. 

£c/imilitcrtcntoabTnoquaqaemraibrotip&<vena3,huiiclkn- 
gaincmpcrpcuio retrodaceiead coidls locum. 

Hiipoftd*langoiDemcucumjre,rciioltii,pcopclli&renit:aTc>lcor' 
dc ia exneniitates,& indcin cor ruirus,& Cc qaafi cucalarem momm 
pcrageicm&aifeftum puiofore. 

Sgpponamui(TelcogiMtione,vdexpc rii iiento)qBaatooifingBl- 
ilil,finiIlcrvencticutusiiidilauttoocfqiniiimplctus fit) coodDcat fi- 
ne ^ii.liuc ^iif .Hoc ^)S-^go in monuo reperi vtira.^i). 

5apponamosdmititer,quantoniinaiinip&cootT»ftione,vcI<]aa- 
ramlclccoDtrahatcoi, &qu4ntL>minorcin venrricnliu cspaeiatein 
lubeatinipficonFiadtODCitclipfiictmua^otiibuSiqitannimfuigui- 
nislaamnam iiiagaampiocrjelac: (pioimdcrcenrmdiquid&mper 
Acantedcmonftiaiumedcap.} c!<ornnef inS/ltolefa(cntar,cxfabcica 
vaIaatanimpccfaaii}&Tenri(niliconieAar3poncrcliccac,inaiteriani 
Immitriputcmrcl quanamvel quintamvclitxtain , Ocinuuinunao- 

Itatnhomine^otnididngolitcoKlis'puffibtufupponainasTDdl 
femUiveldnchiruisuesreldiacbmain vnatn iaogutaii , qoc propter 
inpedinumtuinvdmiUnunincMCcaeatraonpotcil. 

CorvualeniihoiapIurquainnuJIepiUJusfiuu rmo in aliquibui , tk 

•U^tundobis, tcr , vd qiurcinullc. lam multipUcatlidncbmu, 

F 1 videfais 
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EXERCTTATIO x^NATOMtCA 
videbis vaii femihoca aut mil lies diachnus rres. veldracbmicduK, 

vetvnciasquinquiesceDtutn , aiu calcm aliquiin pcoporcionaum 
quamintcmlangijinisi peccorinactcfias uuutufam , maiori rempet 
copiftqaam in vniuerfbcorpore comingat rcperiil. Similiicr m ouc, 
aiucaneperttanltccftorcmpuluaivnum^in vna cordis contcadione, 
tuntTiwremihoTamiUerctupulaGvelcircalibrasuci&fcmisCaiigui- 
tiistin quo corporeplerumqacnoocontiaciur plus qaatiiorlibrii lui- 
guiait,bocinooecxperru(liim. 

Iia pene, fuppuianone fada fecunduni quod nimium conie^re 
pofTimusctanfniilliraiiguinis.&enainentlspuirauonibubvideaiuro* 
mnem maflx quanticatcm ranguiaecpcrtraDfiicdeveattinaricfias 
|)ercor,&(imilitetpcf pulmones. 

Sed efio.quod non vna remtbonXcd vna hora,vel vna die.v(cumq-| 
runtfeftam facie plus fanguints per cor citu pulCu tranfiniiliconti- 
ime,quafn vcl ingeltum alimcninni poHit liippeditare , vcl in Tcnii G- 
tDuleontineiJ. 

Ncc e(ldicendutn,qtiod coria fua conuacttonc aliquando pTorm 
dai>altquandonon,vel quafiDihii>& tmaginai uinqaii). hoc tnim 
ante coniiriDaiuin eft Scprcteica fcnruicoDtrartnmcft&iaiioni. Si 
cnimdilacacocoide leplcii necctlcvencriculoi (anguine. coniiaiSo 
tiece0epn)tnid»eA:nipei&nooparum,cU[n&du6tiitnoiipanii & 
coQtra^ononpaaca I)E:inquaLiis piopoKtonc videlicet: Subtrpla, 
fiiblextnpia.TclfuboAupIatiniiiiccrpiopordolaDguiniicxcliiriidcDec 
efleada&teconcentum.&iadilatanonereptentcinivtirehabctcapa- 
ckascomtadli vcntticulizd itUtn,qiu> eO ddauti. Eceum tn dilataticH 
ne non CQmingifTcpleriDibiIo,veIiinagm9[i<}. [tain contraiftjone Dii- 
quam nihil, vdimaginaEiumexpcllic> rcdfemperaiiqiiidrecundiiin 
propoiuoQemcontfafcionis- Q^iareconcludendamilivnopuiruin. 
nomine, vcl one, vcl bone, cor eaiuntdiach[nanivnam,&:m)j]crun( 
{talfusin vnarcmihora.contiogiieodcmteiDpoiCjiibiaidccenififivn* 
cias quinque tianrmiHaiefTc. Si vnopulfa drachmas duaslib-io,& 
g.io. SiUmivaii4mbU.4i.& ^-8. Si vnciimlib-Sj j.4.coniingitKi 
vna fcmihora icamfiiras(ixiquaiD jeffe de vrtiit in snciils. 

Scdqaanniininvnoqaoque piotiudatuf fingitlispuiraiiontbus.de 
^uandopla&,'ScquandoRiinuSi& quadcc3uri,ucuiUiafpoflhscex 
iruliiiobiciuauoaibuiamcfoilanfulatnficc. 

latN im hoc fcio.0c omncsaditioQUoi r elim , ^aodaUquo dttTbe- 
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rioricopiapenranGtranguis,aliquaaidominoie,&fangain»circtritur 
<]uandoquccidus,quandoquetardiusperagicar,rccuntlumiten)pcra- 
menrum.xutcm,caurasextcrnu & intetnas,&: res niturales,& noa^ 
natuules , fomoum, quietcm, vidum, cxercitia , animi pathcmau , Se 
iimJlia. 

Vctum enimucro cum per pulmones & cor. vel minima copia ttiC* 
eat languistlongevbenoriprouenni in artcriati&rocDin corpus didn- 
citur (juam ab alifncn toram ingcftione fuppcditari poffibilc littant o> 
ninino.ni^rcgrelUi per circui turn FaAo. 

Hocefiam palam Kt fcnlu.viuor uin d fledlianein incucntibDS.noa 
Iblumapcfta magna arteria, fcdi'quod confirmai Galen, in ipfbhomi- 
ne) (T(]ua!uisvcl minima artciiadifTcAa fuerir, vntas pcaclemihone 
Ipatioiocam languiaismailam,£ctocococpore,tani veDitqaamane- 
rits eiliauflam fore. 

Similiter LanioueSiOmntbus hoc rattsaivflari poflaocquandotc- 
fciflnartcriisiugularibus, inmaf^andoboue ; vnjos bor«qaad anre 
niinuSitotiimranguiiiiimallam eiluuriuni)& vafa omnia inaoitaTcd- 
duntinmembrorumcxcitnonc&cumocumicxlirgafangainispro/ll- 
fioncitidemcompcrimmaliquandobirtiicontingetc. 

Ncc perftEingiciiutus argument) vjRi.quodperTenucfniiereinia- 
galactoiic,^ ill mcmbrotum CKciiloae . xquc , fi non magia qnam per 
aitertaidicacquifpiam , cum contra lcreihjbei:venc enim quia Tubfi- 
dunt > qorain ipCs nulla vis cogens foras fanguinem , & qaia impedi* 
mentovaluularumponiioelt^vcpoftcapatcbiOparumadmodiimicd. 
dunt. anerizveroimpeEtiimpalfumfanguincmforas, iargiut,impc- 
laoliatjUDquam cum Syphooccie^m pioiiindnm : fed cxperhinds 
(escll>omitlavcna&inctramguUnuiouc>vcIcanei0cquaii[oimpcia> 
(juannprocrufione.quamcitoomnemlangumcm^rotocorpote.tatn 
vcnis.qtiamarteiiiiconnngittn^Dire admirabilcvidebttur Aneriu 
auicmaullibilangitiocmcvcnitrecfpere.aifi rranfmiiSoncfadlapet 
cot nantc dt^b paiei,! ed ligando Aonam ad radiccm cordis, & epe- 
ricodo iugularem* velalram arceriam ti folum aEteriasinantu*, ic ?e* 
natteptctaicon^exeris.noncontingttdubicaie. 

Hioccsaraniapertc videbiSiCariaAoaiomcjtantDmlanguinistc- 
pcTiatui invcnit.parumvcroinartcciiSjCUrmalcumiDdcicroycRrri' 
calo,parumin noinioiqiueiesanriquisdubiiaQdiocca/ioncmfotlaa 
paebuic,Scactftimuidi,rpihuuroIosuiiUifconcauitatibutoontincd 
F I duffi 
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dum vita fuperflesanimalfuerar^caufaforfan eft quod devenis En ir- 
teciii nullibtdatartranlicus, nifipttcoripiumiSfpcrpulinones, Cam 
aatcmcxpiiauerint, &piilmoDesn]oucri(lelinant,acvcn2aftenofie 
camuli5,inarrcriam vcnofam, SeinileiafiniAruro vcntclculiinicordU 
iangaispcrmeace prohibetur (vt in Embryone ante notatatn eft .pro- 
hibitum fuiAcobdcle^ummotusputmonuni , ofcilU& poro/icatcs 
OEcai, 0ciDaiIibiiesapenennamclaudentiutD^ cum vera vna cam 
putraoaibas cor noti delinat inoueriiled poftea pulfarc :& rupetuiae- 
jTpergat.-contingit/Iniltfumvcntficulum I &a[rrtiascmi[tercinve- 
nas adfaabitam corpoiisfinguiuenii&'pci palmoDCi non recipae > 6c 
ptoiode qu all ioaniUi c ile. 

S'ed hoc ctiatn iarcmnoftiam nonparumfftctt iiiiei'. cam bums 
nulla alia caufii{'ni(iquamoosexnoftra{uppolinoncatFcrimut)adduci 
polTit. 

PrcteteafaiDc patet,qao iQaga^am vchementlus anerur puUiuir,eo 
ddminomnilatiguiDithcxtnoTrhxgiainanirumiricorpai. 

HtacettunmomiuLipochymia,omoidmore,&huiunnodi, qtti- 
doeo(UnguidiDs&lntirmius.nuIloimpccupalfai,oinncmcontiDgic 
JitsmorrEugiam fcdui & cohibeci. 

Hinc ctiam eft.qaod corporemortao,poftqnam cor cenitait palA> 
te,aonpotcius,vcI cinrulanbiu.vcJcrunlibuivenis &c aiteriit apcr- 
tifvlloconaturruffcunguincK , vlita'partcm mcdtameliccre. Nee 
UoiOilJ boui ( poftquam ciuscapai pcicalIerlt,dcattomtum reddide- 
iit)iagulumpriutnonrccuehi,(]oamcorpallaic dclieriti totomGui'- 
guitiemcxIiaQn'ieindepocerii. 

J>e[iique bine dc Anallomoli vetiarum Ac anei tanim,vbl fit flc qu^ 
modofit,5cqaadecaiila.ncfnohaAcnu(,rDpeiea , re^eqaidquam 
4ixi&licetftupicaricgoIaiJU difquilitiooe lam fum. 

C A P V T X. 

Frimum fuffpfuumiteifU pertrMfenHtitfitigMifiis I vmi m 

sTteim, S tjft pMgutrt'u eirtuitMm ab thuciMmiiti vim' 

dUtaur. ^ iXftrimtntU vUmm ttnfTituUtir. 

TjAOennsptimomliipDoliEumconfifmauimeft, /iaeret«dcalca■ 
■■■ -llum teuoccnii^eadexpGdmeDU,&: autopfiimreferatut. vide- 
licet; 
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Ucet:qoo<t/tiigui»ptttr»nfi«inatieri»i.nuioricopi*conrinuc^quaiiii 
ab alimento fuppcdiuri pofiu , ita vt (oca ma/Ia bteai fpuio il- 
iac pernajifciinte , nccefie Ct , vt drcaitus fiat , & fuguis kl. 
gccaiaiuc. 

Veiamliquiibicdicic.quoclfnagnacopiapoflicpemuifircacDoii. 
necenecircuiramficri.quiiiaJistruniphtrcfatcirecomJngatiacexcra- 
ploellcIaAiiinniunniitpiouciitturvaccacnim vnadieladiscongio* 
ac3,vcl qoacuot vrl /cpcem,vel amplius rcd<lit,n)ulicrittdcm duai.vcl 
CresheiDinasalc[idoioranKni,viiumvcIduos,(iagulisdtcbDspfxbet> 
(juai ab alTumpiis rcftitui manifellun) eft. R,crpoiidenduin,(|uod cor 
untundemiTcl amplius. va»hon,vel altera, com puc&dooc fa Aaire* 
aitrrK condcr. 

Sin vcronondiimperruaros^lUtet,vlqaediceodo,<{uod licet diC- 
IcAa arte ria,quaJi data &apef(avia.pr«tc(iuturamconungac fang ul- 
nerncuminipetuetriindi;non timenitacDnnngere inicgfocotpore 
&nonduocxicu.&acteiiis plcnis.rci fccuodum oaturam conflitutis. 
canum copiixn penranfircitam brcuj fpKio^clco,rt TcgrcfTam fieri (it 
necc (Ie.RcfpondcQduni,quod ex anted Jdlacoinpi]UtioDc,riibdufta. 
raitoDe, apparel, quantum coircplcrumvlcetiusconnocriti fan dila- 
tationc quam in conftri Aione , uniundcm ( maforiexparie ) fingulls 
puirationibascmiiti,&proiademtanucopta>peruaouiremtcgcoi.or- 
porCj&leciindumnntaraircoQftituto. 

Sedinferpecibas&pirtibusquibufdimingandovenaiperanquocL 
^tium infra cor.videoit^atiumicitetligatuiamfifcotvaldecttoina* 
niriiita VI regicdiranguineinCnifiaatopriiin neg«)aflcrc[e nccclTc bur 
beas.Poflctiiuctiiidc ciarepaiebic in lecundj luppoiiti cofirmatiotir. 

HxoainniJivnoexeniploconfiimantcs,coneIuda(nac,(jtio(i<)eni 
ocali»piopiii$adhiberevnurquilqucpo(Et,fiangueinviuu[ndiflccu- 
ccir, vfdcbii plus quam pec JntcgratDhoram coi pladde,dillindc, pul- 
&[e icicle tanquamv«rmcm in conAriAioiieCcunioblongumfir^iccu* 
dumloagtiudinemconErahercpiopellere) in Sy Hole albidiori colore 
edeconirainDianolci&reltquape'neomoia, quibuseuidcntcrhtnc 
Terita(cmfd(Timattiniiridiximus( hicenimommalongiora &diftin> 
Aiora magisJuru^fcd hoc pecutiaiKcr fit luce clarius meridiana rxpe- 
rlri licet. Vcuaooaparccm inferioTc cordis robiogreditut, exit ATteria 
Mncrapcnori,iac6prehenfa,venaeatnvclteuacul'tf,veIdigito frpoU 
licc.iangiuxuiijjciufiiintuceptOtpetaliquodiputumfracor vidcbis 

cxpuUii 
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cxpulfii.lUtim pcne ininiri tUani pinem int» digitos & cor .fangufne 
exh2ullo^cotdispuiru,rimulcota)bidiocimuUocoloice{rc,etumin 
dilaiarioncruai&obdefc^umfangitinit minus elle&languidiut tin- 
dcmpulfircficvicraorideniqucvidcicur. Contra ftatimfoluiavcna, 
color &iTiagnitudo rcdcDFit coidiipofl»/i letincjuas vcnan),& Arte- 
msGmilitetperaliqQamdidantiatnacoTdefigauetJt , vcl compFcfle* 
ris,»idcbis contra illai lurgete , in pane comprehcnfa vehcmtntcr, Sc 
cocvlita modum diftcndi puipuicum colorem contrahctevfijaead 
Uiiorem5eUDdcmoppriniirangainc^cvtrufrocacamtric[cdai:rolQ" 
to veto vinculo ruirusadnvuialem conftiiatJonccniocoloiemagni- 
tudincpairu ledire. 

Eccetam,duofuntgeneramor[is3nunifboobdcfed.um&rufrDC»* 
rioobooplwn.hJcadoculQS vtriufquecxemplum habere licet) Icdi* 
GtMxa veiiiuemuitof fia in coidecoDfiimarc. 

C A P V T XI. 

Suminmfu^f9ptnm eenfrm*titr. 

SEcondara confirtnanduni i nobis, qno cUriai intaentibRS *ppi- 
rcat,anDon(idafunt experiments (]uxdam,ncqutbu»patetlangal' 
ncminqnodctinquenicnibrumperaitcriasingrcdi) & pet vena* re-> 
meaTCi&anenasTafaefrediirLTenilafanguJnetnacotdcSfvcQasva* 
ra,& TiaadTe regtcdiendifanguinisadcotipfam. Et quodiDtnem- 
bnsi&extKmicaiibusTanguJs vel per AnaftomolinloimcdiatcTel 
mediate p« carnis pofolitaces.vclvcroqae modotianfiieabaitetUs 
inTcnas,licatanreincoide& thoraceerenisinarceriaf.vndein dr* 
cui[umoacttiiIinchac,&hinc,i1)u<:,eceniTotnex[remarcllicct.&ab 
exircmitrarrusad centrum manifeftum fiat 

Poft«aqalDciiamcompntatione£idafunilirer,manifeftum ibidem 
eritidecopia,qux neqae ab afTuinprii pollit fuppeditait, neqaead nti- 
ttitiooem necclEirio tequiracuf . 

Simal ctiam de ligatuiismanifvAamciit, & qaire ligatorxattra- 
hant,& quod ncque calore , nequc dolore, neque vi vacoiincqae vUa 
anichac cognttacauTa & fimilicctligaiorjeqiian)con:)niodiia(em& 
vlutn aiferiepoflini in m()diciiia,0c quomodoncmotThagiim ftippti' 
raiintiAcpcoiiocantAqiM de caufagangienx it. raoiuBcatioQcim^ 

btotnm , 
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brorumindacunti&lKincadratieneaniinaliuniqaoniiKlani, &[a. 
motam carnororuRi &verrucacuRi excmpcione vfui funt. 

Edim vcro,qDod nemo harum omnium caufvs &radones rcAeaf- 
fecatu$iic,liinciadaratft.vtomncsfcrc,eica»tiquoium(enten[u,inj 
moibit curandis >piopORatit, &c confulancligacurasipauci vciOiTcda 
earuniadmtniftraTionc,curai)onibu5fuisaIIqui<ladiainentiaffetaac 

Ligamia alia ft ri^ e&, alia mediociis. 

ScnAamligatutamdico, cumicaar^ rndiqaecooiltidafnTncni- 
biDtn fiififcia , vetbquto, vt vluaipfamligarnramnuUibianerias 
pntlatepe[cipta:ai>talivnmuimmLnibro[unic3fd(ionefiuxuJrangai- 
nis piorpicien[cs;8c tali ctiam vtuntu c in caAracionc aaiinalium,&cu> 
nioiumablationc,qualrgaiurajiinuxu alimemJ,&caIonsomniJioia- 
terccpEO,(abcrcece,& c[QO[icefticuIa!,a[queingemcsrarcofes,&poft 
ea dcci derc,v idcmu s . 

Mediocrcn)vcrod.colfgaiuram,(]uzvndiqiieRiernbramcompri- 
mUi led cicradoiotem , & Jicvt vlcta ligaturam aliqaaniulum aiteiic 
palfatc finat , qualis, atmdiotie , &in laagiiinrs minionc vfui cfl>nani 
licet fupia cab itumfiacligatunitanicDartcriasiQcarpotliquatiiulaiia 
puKaiciaAupercipiat.ftie&eiD phlebotomlafiat ligatura. 

lam experimentum fiat {n brachio Kominis . vel adhibtiafdfcia qaa- 
li in (angainismiflione vcuncut; vcl iptius manusfoitiorc comprchcn* 
fion;,qtiodquidem conimodlMsfitinmari!entocntpore,fi:cuiveiix 
Eniampliores , & quando (calefadlo corpocej calcnc cxtremaA tow 
iotquanticasranguinisincxcremitatibiisrucriti&pulltii'rcheineQrio- 
icsiomoia cnim mi euidentiora apparcbunc. 

FaAaitaqueflii^taligaiutaqaam ar&e fieri potcd vrquiseamfe- 
ntcoa&riiieendo^oblciuarciicctpnmum. Quod vltta] gaturani W- 
delicctvcr(usminum,Donpul(abitin carpo vcrvrpiam aitciia. Dein- 
deiimmcdiaiefiipraligamnmincJpitiiietiataliiujruamDiallolcm^ 
habe[e,&m3gis,&alEius,&vehemeniiu]ptiIlarc,&propcip(amliga- 
tatafn,;(luq.quodamititiimcrcit,acii[luxuincercepcum,fi(ttanfttucn 
inbibiturnperru[Dperc,&releri[econaiciur:migrIqucai(cha,qii30irf 
patfitttbirepleiaappatet Deoiqucmanu5fuumcolorcmrcdnebti,5c 
coofiinitionem,ro1ufnc(aAuccmpoit3ccfngeran aliquanmlaroind- 
piet,ntbdveioaiT[4hitutincaro. 

Poftqaampccaliquodlpanum permanfit ifta ligamri, dcrepente 
{)aalalumrolitatutitiinediocicm,qualJvtdtxiioUoguimiiiiiuiou 
TtuBcocbob&niandum. G 
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Mamim torarn ftitim colotari, ic dillendj,5; ettu vcnat tumi(]ts,Ac 
varicoHis fieri i&Ipaito decern vclduodccimpiillitioiiuinilliutarte' 
licmulioranguineimpulfoiatqiiinpadlorcKrtilTiLnamminuiRccc- 
ites,&abi[laligataiaaiediocti,inul'amcopiam faaguiniiaff' tim ai- 
rc3^rncfle,abrqacdoIotc,velcalorevelfugaviCui, vcl vllaalaance* 
hac comrncmoratacaufa. 

Si (^uis diligence! in iproilliusrolucionumomcmopropeligaiuraai 
digtium ad aitecUmiani pulta litem applicaucritt quail fubtusprztei- 
labeniemhnguinem fcntict, 

Ipfepoiro cuius in brachio&experimcntumiabiprafolutionc liga- 
taraClrjAxinmediocrcm.planecaJoiemi&languinem, pulluingte* 
dlcntem, quaiilemoiocbftaculo.illicorcn iet,&ilic|uid(ccundum 
duAumaneritruni, canqaaroconfcllimiiiflatum.&fpariunpet ma- 
nufntranrmifrurD,peicipict>&CDntinuocateficrim3num&diflcndi. 
Quemadmodum in (tri^allgatura,3ncri«rupca)igaiuum diftcn- 
dantur.&puifcRtiOooinfia: iia hicmcdiocii contra, TcnxinfraUf 
gaturamturgentf & Tcnjtentci fiuni>(ii['ta vcro ne<tuaquam & ar- 
teiuemmorc$.Imo,6venattU[nidasconiprctIchsi fnifi valde fbrcitei) 
vixfuprt ligaturam , aut ^ngainem difEiindi aui vcoat diftendl 
confptciei. 

Ita u hii cjiuil dilrgentias obfcnunti, facile efi no^ere , fanguJnc 
ingrcdipetarteiias.tpfatDmcnimllii^aligatuTanitiilaitrahitui. tna> 
nuicolorcm (cruat , Dibil influic, neque fit diftcntio ipfTs vcropauJu- 
lum folutis (vt in mcdiocriligatutaj vi & impuliuafifatim fanguincm 
intus ttudi, inanumcamidaniiicciinani&ftiimeA, vbi ipIJEpaUanrt 
(aIioet,(angai(proHuit,vcnicdiocriligiturainmaiiu : vbi vrronon^ 
V(rnftri£U, Dcquaquam.nili (iipra, ligatuiim. Cumitiierim venls 
cotnprefliii nihd per iptasioHnc^epotcft; cuius hoc cfi(ignuin,qoo(l 
infra ligatUTamtumidioietmuUoJunt , quatn tupra> & quatnacm- 
pta ligaturafolent cne,& quod comprflTv, nihil /upftioiibu* fag- 
getant ita > quod ligatuia impediat regte(fum rangiitnis per venai^ 
ad fupeiiora cafquc infta ligaturam tumidai ficiai perrDaoefc ■ cllr 
fcpatet. 

ATierieveroiunadccia[a>nonobftanteniedioeiiligatan»Tt&)'fn- 
pairucordiiabioteiniscorportfparribusfonivlniligaujTajnfangoi- 
nemtrudont, ftiftaeftdilfcicniiallrriflcltgaiarK a mcdiociiquod 
illa(ilii^aljgatu{a)nonrolanitranlitum(angutBiiin vcnii,(cdinRr- 

(tritt 
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teriI>inteicipiattuEC(qiiame()ioc[i))vfanpul(iRcani,<]aoniuuuTltn 
bgatiinmrccxporriga(,tdexrimafijuecoiponsparcupropeU>c, &a- 
giiioem non impedJat. 

Adcovtficnnociiuriliceat: mcdiocri ligatura cu venas tuigidas 
diflc tat eHfi&manupliifimo {anguine implerividtmuiivndc fit hoc? 
autn pervcna$,autpcrarterus,autperc(KCUporofi(at»^nfraIigatii> 
rsmbagaJRuatiuentcc venitioonpoteli: pcrc<zcos<iu£lQi,iQioas; 
ergo pet arter jas recnndum qaod di^um, nccclTc eft: per veoas inSue* 
EC non pone.pUctiCumnoDCXpiinii retro ianguinfmconringiirupra 
liracu[am,Diriabla'aorentltgaturi , cguandofubttoomnes vcnasde* 
tamefcerC) &lerein(bpe()orc(pa[(uexoneraK,Tnanum<lcalbiili& 
fiirfuinoniDeprJuscoUcdlutn dfnunorcm&.&ngaiDeinaffKicneiti> 
aefceiCTidetur. 

Amplius(cntie[ip(e, cuUra.poIlmulmin (patinmligatntncoTptu 
iacbcacliiamccat,&tnanuttumT<l<paulo(]acfngtcliocc>indercddi- 
tx .rentiet[in(]uam)dc(btaUoncnicdiocritligtrurc, frigldum quid 
futfiim vlqucad cubiram vel axilluobrepece j vna (ciliccccum reacr- 
tenteUnguinc, qucm^ofngidiraoguiDisiecurriun Cpull fangumis 
nitlionenij ad cor vrqui:(folatovinculoJincaula^iiIcllpoibymuB 
aibitrarer, quz enam robuftu aliqu^ndo ruporuentre viaunai , & 
Riaxime i fbludone ligatune, quod vulgodwunta conucrlioDefia- 
guJnis. 

Przrcru,camftatim,irolucioneftTiAzligalui«iiimedjocremim- 
miffioncm (anguinispetanerixs, continuo venafintumercerevide- 
tntutnfraligatucamcomprchcn&SiDonaatcniBrterias.SignDineft Ac 
Gnguinemabartctiismvenas&noncontapcrmcaic , ic autanafto- 
monnvaronimelTcauc porcntaceicamis, &pariiuin rolidarum per- 
□iajlanguinicnc.Ucmfignuiiieftvenaspluiinia&irtctlerccatninmii- 
carcquod in ligaturamcdiocn^rupiACubitom tadra) mulne aitollun- 
tur Hmul & lurgcnccx vnaauiem vcaula fcitpclio , cxitu ranguini d*> 
n.omneiftarimdctumercum&ininamvnainlele^cxoncraatef fubG- 
dunt {imalpeneomoes. 

HincvnurquifquepoceftcaurasatcraAionrSjqaafitpcrligacoraStfle 
foifan omDisnuxioms cogj)olcetc,vtdelicec ( queadmodum io maim, 
pcEiftaiuligaturam, qdttn dicomcdjociemicompteircAtnc venc& 
(anguiiexlte noo poteftJucumperacrenai vi ((cilicet cordis) tmpia* 
guu[.aonpottQteuceindevt[epleatur,diftenda[uipattaece0e^ 
G a Alias 
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AUasenimqaifieripoteftl Calorfic dolor > & yis vftcuiatcrthaor 
qaideoiiled vt impleacorcancum parstnon ?t dtftendacui aut minefiac 
vlcra uataralem conft icaciooem » &ob inf t aftom, 8c ar&e impa Aum. 
viiangainem urn violeocer ^camfubho opprimacut) vccaroconeiDoi 
fbttttionem pad % & va(a di(hitnpi cemanc ur , nufbaam hoc aut caloie# 
autdolore^aai vi vacui fieri po(re»crcdibile,am decnonftrabileeft* 

Infupec &ligarura»conciogiCtarcradioneaifieri>ab(qiie oronido- 
lorctcolore auc ilia vi vacau Quod fii dolore aiiquo accideKCC (aogoi* 
nematccahiaqao modo ad cabicaro»ligato brachio, inftaligatar a iota* 
mefcant , tc manus> & digit! & venae varico& {[ cum propter 1 gatuiae 
coffipreffionem eo peruenire languiiper venas non poteit>acqae qoa* 
ffe(bpraligacarainincquerainoris>aDCreptetionis iignnnu.Acqae ve« 
narumcurgerccnciSy Deque omnino atcraftionis , autaffluius vcftL* 
gium appareac* 

Sedatctafkionii infra ligaturain,& tumefiidlioBis vicra nattitaemo^ 
dani,in manu,& digitiSfhaec cau(a nsanifefta^nerope. quod (anguis cii 
impecu,& afFatim ingrediarur>exirc vero nequear. An ilia vero omnis 
tumoris caufa (vt eltapud Auicen.^& omnis redundantix opprimen^- 
CIS in paccepquia viae ingreiros apcrtae , cgrelDis clau{k> vnde abundare^ 
&: incumorem atcolli necefTc elt. 

AnhinceciamcontingacincubercuIijiDflammatoriis > quod quo- 
vfque tumor incrementum capefcit, & non fit in vltimo ftata»(entitnc 
eo locipulfiisplenuSf praefcrtim calidiodbuatumoribusinquibusin* 
crementum derepente fieri folet » fed haec pofletioris difquifitionis* 
iiint I vti an etiatn hinc comineacr quod in roe ipfo cafu expertua fani«> 
£go 2 curru delapfiiaaliquando fronte percu Sust quo loco arteriae ra-^ 
mulus a temporibuft procepit> tlatim ab tp(ape£cuuione» fpatto fere vi^ 
ginti pulfationum tumoremoaimagnitudine, abfque velcalorevel 
multo dolocet paflus fum , propter videlicet arteriae vidnttatetn, in 
locum contuium : fanguis affatim » magis & velociuaimpingebatur* 

Hinc veroapparet > quade cau£rin phlebocomia» quando longiua 
profilire 6c maiori impetuexire volumua»ruprafeftionem Iifi9mus,n6 
infra; quod fi per venas inde ciBuecec tanta copiad partibus Ciperiori* 
bas,ligatura illanoD modo nonadtauaret (ed impedirer,&enimin£B^ 
rioa ligpndum vctifimtliiiserat»quoianguis rnhibitua vbeciui exeat , fi 
cxpartibos (uperioribos eo per venas defcendens pcrTenasemanaret: 
fedcamatemdepet arccriaa impelUturio veiiasiafeaocea» in quibua 

r^cfloa 
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re^cStiipcr ligaiunm pupeditur , venc (urgent , &di(len[x ipram 
maioiiimpciupcr onfidum clidcce Sc longjus ciiceie pofTunt » (olnta 
TcroligacDta, viaqucrcgrclfus apcrracccciionampIiat,iiifigu(UtJm 
dccidii, ^quodomncsnoruiity A vcl vinculum Iglacnsinadmini- 
ftiandiphlebotomiivelinfitallgauensvcl ftcida nimislrg3tu»,mc> 
bnimcon(lrinxc[lt, (umfiuigiiisab(qacimpcrucxici Quufcitirei vin 
tngccfTus Sc inSuxus C* nguiois pec artetias intercepa tir . Scrid^ ilia li- 
gfuoiaat terikru ,a«[ legcclTus libccioi duur pci venas,ligatura IblQit. 

C A P V T xir. 

Mjfeping unit drcuitum exJetttnJoJifpt/i/ff 

HXccaxa i» irnr,conflat confirmatiim in etiam aliud > cjaod aotex 
percoiconilnuoCanguinemtianiircdicebam; videmusenim ab 
■RcriislaogaineminveDafdlmanarCinoncvcDisiaaircrJas'.vtdcmas 
infuper vcfpene co[aRi malTam fanguinis ezhauriri poflc ab ipfo bra- 
chioOdqaevnavcna cuiicuUrt fcalpclioapctia,nria[liga(uiadcc£s^ 
videmuiptctcrca^tatmpctuofe&atfatrmefFundit vtnonrolumbie- 
ni & cito euacuat i qui ante fctt ioncm in bractiio intra ligaiuram com- 
prehcnfiis crai languis, fcdex toco buchio& toco corpoieum anc^ 
nitquamnnij. 

QuareconBicnneccflceft.pnmovi&impeiafuppeditarii&qaod 
viimpingamrinttaligatDram i vionim&itnpullueiit: & ptoinde i 
cotdiiputra&tobore.visemm&tinpulfioyfaogtiinisroluniacoidc* 

Deinde JcotdepcouenitchuncBuium, &pcrcor tcan(l[ufado£ 
ventimagiiishacefiluercillmiliteiconficenncccfle.cuniinnaligatu- 
rampctanenattngTcdituinonpcr vcnas.&aiteiivnurqaam&ngui' 
liem^vcnistedpiuntiiilidliniftro ventiiculo cqrdit. 

Ncqueomninoalitercx vnavcna(fai!lalupraligatara^taatiffl co- 
piameibauiirevilomodopotuifTct.pT^rortimEamimpctuofeisfFatim, 
nmfadlc , timrubito^niOacotdciVixScimpalfacoarecutio Aathoc 
di^o modo. 

EtfibscitaGnt : hincprct«readecopiacompDta[ionemfacere)& 
dc citcatati motu ringuinis atgumcncaci aperti lliine poiIaams.Si ete- 
nJD iDphlebotomia ( eo ^o Tolet piorumpece ctfiifione dcimpeto ) 11 
C ) qaU 
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quitpnfemihoiamptoueniR (in:rcr,nutli dubmin, quia muimafi- 
p(ius r>ngainis)p4TtccKliau(ti,lypi>ih7ii]ia Sc fy scope ad ucnnircm.Sc 
oonlblutn artctii.ffd &venainagn»pcnciiuniraforen:. Tranfiie 
etgonnonabiiceltXcmifaorsillorpanounnindcmdvena migi.apci 
AOtinaornm.Vircciuf fi(]uotvnciarpfrvtiumbrachiumpcrHuaDt:«el 
quor in lo. vcl jo. pulfaitonibut Jnria mcdiocicni ligaiuram trudia- 
anlanguinis riippu[.ireiidarerprofcAoexillinundicopiam,qiuniiiin 
•c<a(iudb»chiumin[«» per vniimqaecraiiper coll urn Tirini]ue,& 
per alias omnesancfiM.&vcnat corporis in[eriniperrraofcai>quibus 
•moibiisfluxut per putmonci,& cordis venniculofinoiuinicoDDnuo 
fanguinem fuggdcrc debet, idque £venisticcciluiuine(l,ci[cuitiira 
£ciucU[Ttticc(iippc«liitnabadampdspofIu, &loogeplusefl> ^aam 
paicium Duiritioni congrueosetat. 

Ampliat obrcciiandiirD,qtiod ia adminiftrandi phtcbotomiaiqaa- 
doqaecontmgithancvrriiafCRicoDfiiiuane.NanitcAeba^hiiiquan- 
(|iuinligauC[i5,&rcaIpellodebtioRiododiirccucni,aptaTioii6ciis,ae 
oninibuiriteadminiftrans,tamenfirimot,au[cxqnauisaliac«Dla»aot 
•ntratpatbcinaiettipopiycbiaadacDiJi.&cotlanguidlujpuKit.nDllo 
modor^nguisexibutDinguitaiim-pncrcnimniigatuianiidiorpauIo 
fikSti lit.ratjocll, qaiaconipreiraniartenanilaDgiiidJofpuirus&im- 
pellenavisinfitmiorrecludcie, &ranguineai intra Iigacuumtiudne 
nonvalcfMinopetpulmoncsdeclucetc, aai^vcnisinaircFtascopiola 
traasfci[riCDcttuuim& languidutn cor dod poccd-Siceodem modo* 
SteildcmdecatififcontiDgitt ie. mulietumcnenQfiia^&oinDembc- 
iDorrhtgiamfedait. Ei coDiia-iiictiamhocpatcijquonianiredinte* 
gntoanifflOi amoiomeiUtCiim ad fe ledeunt, ian< adaudlo toboie 
pu!^cantr-,artcciailUiimveheincnritiipailueeriamiapanc ligitXt 
tncarpomoucn , fiLfanguiucmpcroiifidamlongiuipiofiliTeicooti- 
ono dufla vidtbii. 

C A P V T XHL 

IT Aftcnuj de copia pcnraDfeuDii* fangiiinis per cor ,& polmooe*. 
^ 'in cenirocorpofit.&'iniijircr abaiic tu in venaiin hat ttiicorpo- 
m-Reaat,«,^uomodop«vciujabextrcn)it«ibui,adcor,ieiiorjn- 

guif 
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gmt permcat, & qaoraodo venc (int vafk dcfeteatia lolum rangiiio?, 
sbacrtcniiutibusadccncrDm,cxpIicemi]s:qao^^,tii>illapropofi- 
tafun<iimcnu,prc circuituCanguJnisforrapcna.Vfcatllabiliaiadfi- 
demrullicienttt fa'tcndamcxiftimamiis. 

Hocauicm ci vAluiilit,quz ioipHs vcn vum cauitaiibat 'CperiuD' 
iot,&cxlllarum vlu.&oaiIanbusc>pciimcntH,(atii eticapcnum. 

ClatilTi i-iasHicronym.Fabr.abAq. pendent .pcricillimasAfuio- 
mJcut &c venrrabilh (cnex, vcl vi voluit Dofiifs. RioUnui t ic.Siluius. 

frimus invrniimcinbraneaavaluulu dcIineauitfigura%moidei>vel 
ctnitundtesporimncuhitunkclniciioiisvcna uracmmcntcs tenu- 
iAimji. SiiK flint diftanttbc) iDlocisvanomodo in vatiisbomii ibus 
ftdvenzlauraconniTx4ur(u(n,vccrusvrriaruni radices fpcdaiitcs, 3c 
inmcdiam capaciutcm veiuc,amb« ( vt plurimum rmm dux funt j in- 
aiccnircrpicicntcs,at<]ucfeinuiccinconnngcm», & iaextremirati- 
bnsua cuhxT»r^cipuIariaptc:Tt liquid i. radiccvrnaiumin tarrof 
TfU maio[ibt)smminompcimcaict,omninoiinpcdiani, &ita(iuc: 
Ttfequcntmrr cotcuaptcccdcnuumcoiiucxz medium (& Gcalccc- 
DidsvidbasUcfpidaDC. 

Haram va'aulirum vfumrcAuininiicntornoneftalTecatas.nrca- 
liiaddidenini: noneflcnimncponderedcornitn (angutsininfcHoia 
loius tuai: Santnamqielniu^iUribiisdeorrum &c^anKS , & fan- 
guinea) Cirtumprohibenici6eri,& non vbiqaelurfiini fpcdaDici* 
Icd&mpervcifusradiceivenarum&vbiqucvcrttiscDiditlocain : E- 
ffo, Ttaliietiam, aljquaodoinciralgcmibiiireperii&inRiiiiisPit- 
lc[iCcriiveift]STcnanicauain0£porimfnlpc£tanteiaddein(opcr q-iod 
iotitcriii nolle fane, £cno(arclii-ei, quod canef.&bouesomnei ha- 
bcatvaJualaiindiuiftonccmimliuin veniTam.adpnncipiumoOlffft- 
CTi,velinrami)iIlisprope«oxendicem ,inquibusntl c^e cimendum 
propter crcdam flaiutam. 

Nee ob maom Apopleiiac C vt ab'i dicanc ] funt iniagularibas vat- 
aul«,qaiaRutcmtti Ibinno potiuspetaiieii&s fi^ialesinfluerc la. 
CBputapacfTet. 

NccvifanguitindinaricdtionibusrablifUr, in lamoiniles. fie 
■mi totutin magic apcnot » & capace* iiraeret : pofjix enim Tnt 
vbi nolle dioahcuiooesiicci fiequeDUorescoDTpicifiueor, tbi diui- 
ticanooci&nt. 

Ncc n mototfangai&u i ccaira corporis retvdciai lolum ( iirde 

en to 
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enim (atit foa fponcCs^ maioribas in minoces ratnulas incnidit i mafla 
& fonce fcparan > aut h locis calidioribus in frigidiora migrarc \ verify 
miliusrftjSed omniao valuulat fadbt funr^ne a venismagnis in mino* 
resmoucretur fanguisSc fie illasdiiaccrarettaatvariocoraseflBcecetf 
neue i centro corporis in excrema.fed porias ab extcemicatibus ad ce- 
cramprogredecetur , ira huic mocui valaulscenues facilerecludnn- 
ruY, cotra iumomnino(upprJmunt>&ficpofiuE&otdinaCBVcfiqaid 
pcrcornuafupc.iorummintuprohiberecurccanficu, fed qaafi perd« 
maselaberetureonuexicasfub&qttenriam cranfucrfim polica ezeipe- 
rer,& fifteretne virerios tranfircu 

Ego illud faspiflime in difTedione venar oro expenus fiun, fi k cadice 
venarum initiofafto>verrus exiles Tcnaram ramosSpiallum mictereia 
f quanro potaeiim ar tiBcio ) ob impeditnentum ?aluiilarum longias 
impelIere>non pocuide:concra vero forinfeeus h ramolisradicem ver-^ 
fu&ciUime, &piuribasinlocis valuotcbinxadinuicemiu pofitar^ 
6c «pacc> vcadamuilim (dum eleuanciir ) in media venae eauicate eo- 
hsereanc& vniantur,extTemicatibo$eoDCiexisinuiceni \ vt nequefifo, 
€ecnere»neque fatis explorare rimalani aut coicom licecet>concra vcco 
forinfecus incr o immiUo fty lo ccdunt, & (valuulatam , quibus enrfiis 
fluminuminhibentarinniorem^fadUimereclinantar»vcniotum(aa^ 
guinisprofeAumacorde.&vctueaimintercipianCi&adanauflimplii. 
ribnsin iociseleuatiinaicemdam claaduntur » onsninoinhtbeant ic 
Cipprimaiic.& fiue (urfbm ad capac,fiue deorfam ad pedes^fiue ad late* 
ra brachii (anguinem i corde moueriCica (tint eonftitat s^ vt nafqaam 
finantt fedmoiuionmilangQinisqui k maioribas venisaafpicatos^ in 
minoces definat) aduerfentar&obfiftant : ei vero quia venisexiii- 
bus incipicns in maiores definat > obfecondem liberamque & pa- 
rentem vtam exped.anr. 

^ Scd qao Veritas hjeeapertiiiseIiicereat;Iigetarbracbiamraprai'iH 
bitamviuohomine, tanquam ad mittendumrangninem A AperiQ- 
teraaflaappatcbanr^ptarcipueinnifticisacvarieoSs, nnqoam modi 

uidam&ti^ercnlaB.C.D D.E.F. nonfolom vbieftdiuaricatioE.F. 

d etiam vbi nulla [CD.] & iftt nodi i valaulis fiunt. Hoc modo ap- 
parentibosjn exteriori parte mtoas vel cnbittfist nodoiD&riiispolii- 
ce^I digtto comprtmendo &ngiiinem, & de nodoiilo fine valauh 
detraxens] H. a«figac]vidcbisnoOiim ( iahibenreomnioo valonla) 
fiib&qni pofle & venae potdonem (H. O. fecudie 6g.^inftaciibcrculu 

icdigi- 
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& dteitum detra,aum , obliteraiam , & tamen fupn tuberculam vei 
Valuulam,Cittsdiflcntam [O.G.]immo fi itadctraaum fanguincm H. 
flC venuninanJtamrctinucTis & altera manuvcrfujvaluulafum [O. 
tcni* figure] partem fupcriorem diftcntam. dcorfumcompreircris 
fK-teniat,] nulla vicogi.autimpelli transvaluulamfO.JWdcbisifed 
ouaDtomaioHconaiu, tiocfrcecis, videbis taniomagisadvaluulam 
[O.terti*] vcliubercuiuin [O.tcttiac] venam turgcnicra diftenum it 

Hoc,cu[npluribuiiniacucxpchnt]uispoffit,iippBteivaluuUtU[n 
officium inrcnisidem ellcctitn figmoidarum illaram trium ,qu« in o- 
lificioaotta! & vensarccrioOe fabiefaaifunr, videlicet : vt ad amuC 
Cm claudanturjncteirofanguineincranfeantenircmearcnnam. 

PtxtetcRligatobrachioviiprJasA.A.&venisTurgennbus ,(i infra 
lubcrculimi aliquod flue valuulam, venam firmaueris pet aliqiiodTpa- 
tium [ L. quartz ] 6c poftca fanguinem furfuni vfque Tupra ratuulam 



[N.]digilo[M.]compii]cris,vax:namillam partem venxpcfinaiicie vj- 
dcbis[L.N.] ncc retro pecvaluuIamtcgrcdiponcvtcli[H.O.^cun- 
dejablato vero digito[H,]ra tfut repleri ab infcriotibus, Ac ellc vt [ D. 



C] vtbincnjritim ab iiiFcriodbuiadiupcrion& adcoifanguinem 
Rtoucri in venti& Don comtaciomoda plane couftet, Etlicetaliqut- 
basinlociivalaulxqujcnonitaadatnummclaiiduntut.amvbivnica 
folam valutila eft , tRnflium (anguinis accncronon vidcntuipruifus 
Rnpediie-ttamcnvtplurimuRiita ipparcl.velfijtcmqtio'dalieubine- 
gligentius fierivirumcit.illudexlublcqiicniiiim inordine valuulaiu, 
vctfreqaemJa ve) diiigentia vclaliomodo vide cur compenlati.vt ve- 
luenxpitcmes&apertxfiniregrcdtcnnlanguJniadcor.ptogrcdien. 
teveroacordeomninoocduf^.Nacandumautetnliocinfuperiltgato 
vtpriusbracbio&vcnisturgcnnbut apparentibnsnodiiliuc valuuUs 
viuohomtne.infraaliquam valuulam mloco vbiTubrcfjucntcni icoe- 
nerii;pollicem>qm venam firmct ,applicu;rii; nequida manu futlutn 
Gngainis progcedtacur 8c digito deindc fimguinem ab ilia venzpor- 
tione.furium lupra valuulam [L.N.]exprimc;vt ante diftum eO.0£ab- 
Uto digico [ L] lioico ruiras tepleriabinferiotibiis[vi D.C.]5;mrrus 
tppre(IopoUtcc,idenridcm,ra[rLim,expciroeningaincn:)[L,N.&H.O] 
8c h;Kmillief in brcui tempore fAciTO. 

lam fi rem ruppn[tuetis,quantuiQ vna comprel]ione,(iitriun,nipra 
valnalamrnfpoQeDdOf&fa&afeiousnenimiiuIlctiaciammiilnpli- 
H cadonc. 



J 
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cttione,tancam fimguinis hoc modo per voiasvcnspar rem»in non 15- 
00 tempore cratifcni (fiim reperies»vc de circoita (anguinis > ab tios ce* 
kri mocafteperfuafiiEtDUin putofentircf. 

Sed ne Iioccxpedmenco natarat vim afferre dicas,in longe diftanu- 
bus valaalis>illadfifeceriS)Obferaando>ablato polliccyqaam dro qui 
celericer fitnguts (brfiim percarrar>& venam ab inferiori parte repleac^i, 
iUttd tpfom eiiplotatam cibi fore noa dabico. 

C A P V T XIV. 
Cwchfio dtmonfiriiionis definguinis circuitu^ 

T Am deniqae noftram de ciccuita (aQguinis fentemiam ferre > Sc om» 
-inibus propo ncre liccat. 

Cumhxcconfinnacafinromtiia.&racionibui & ocularibus cxpe« 
ximentis,quod fangtits per pulmones 6c cor, pul(u ven triculorum per-^^ 
cran(ear)& in vniacr&m corpus impellacQr>& immirtatur>& ibi in vc"^ 
nas & poroficateacarnis obrepar > & pec ipfas vcnas vndiqae de circu^ 
feitntia ad centrum ab exiguis venis in maiorea rcmeer,& illinc in ve- 
nam cauam>ad auricalaro cordis tandem veniat^ & tanca ccpia, rant o 
fluxu,refiuxu, hincperarreriasilluc> & illinc per venashucretro^vt 
ab afTumpris fuppeditari non po(Et,atque multo quidem maiori ( qu£ 
fiifficiens erac nutritioni J prouentu. Neceflarium eft condudere 
circulari quodam rootu in circuitu aguariinanimalibnsfanguinem; 
& efle in perpetno motn , & banc efle adionem fiue funftionenka 
cordis , quam pulfupeiagit , & omnino motus & pnlfiiacordis caa* 
lam vnam tSc. 

C AP V T XV. 
SmgumUdrcuitits rgthmius verifi'milihis 

SEd hoc etiam (ubiungere non abs re fiiertt ,. quod (ecundum com- 
munes qcuUdam iaiiocinariones,iu efle & conueniens fit> 6c neceC^ 
iarium. PfimumCAriftot»dere(ptrat.& liba« &}.de portibusanima- 
Iiam&alibi)cnm mors fir cocruptio propter calididcfeAnm & viu£^ 

tia omnia 
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t(aomniaca1idi,nioncntiafiigida,Iocam,&;oTigmcinc(Icoportet co- 
lons, qiiafilaresfocumqucqao nature fomices,&:primotdiiignitna- 
tiui contincannir,&conrcniciitur,a c|uo calor & vita in omncspacres 
unquamab origincprofiuant,dcaIimcntumxducniat, ^coocodio. 
&DUtritio,&on)nisvcgetatio<lepcndcac. 

Huncautem locum cor clfcfli: hocprincipiumvit3r,&hocquodt- 
ftmncftmodo.nefnincmvciiemdubilare. 

Saiiguinijcaq'. motuopuitft.atquctali.vtadcorrorrusreijcrtaiur, 
nam in «[crnas corporis pa[teicmandaiuslongc(wArift,i.dep*rt. 
tntmal.}kfuoronte,tmmotuscoagularecur. ('mocucnim in omnibus 
caloreTn&rptncusgeneTa[i,&confetuaitvidemui,qMicteeaancrccrc) 
tomarngotcexcrcmoiumScambiencisconfiflcnsatugcIatUsfaDguii 
te rpifi[ibus(vn in mormisjdcftitutuj: vc tutrus^fotc,&oitgine , tam 
c»loccmquamrpiriciis.&omninoprx[ci:uationem((um[cpe[at,&ie* 
uertcndo redinccgraTctinccene fuit. 

Vidcmos vci a fiigere cxteriori extremiiatu aliqoando algeaotvt 
Uuidi &nafas, Sc mtnas 8c ^eoxnuAfimonuoium3.ppaieitit 8c G^O' 
ptsinipfisCi^uilitcadauenitnJocispronisrolctdecambetcjliuoreco- 
i&u,8c membra adco torpida.&xgtemobiliaeuadanr, vt viram pene 
amtfidcvtdeantur.Nuliomodoptot'e&orurfusCprzrcrcimcamcito) 
caLore(n,colorem,&vttamiccupera[eiic,niitnouo,aborigincaffliuut 
ArappaifucalonsfjucrcntUf: Actraherccaimqaoraodopoinincqui- 
bns catoc Sc vita pene excin^ Hint ? aat quibasmeatas coodcnfkn > Sc 
gelatofanguincccplctiiquomodoadueaicnjadmittereataUnicnram, 
flefangaineminincontcniumdirnicicccnt^&niliomniROcoreflet, £e 
haiamiodi priocipiutDivbi, his refrigctarts rcmancient viti Sc cilor(vt 
Anfto[.ccrpirat.i.)&vndcDODo,pcratccnasciaiirmi[IbifitngQine,cali- 
do/piriubusimbuto. £tqiiodfrigcfii(Aum Scctfetumenpropeilatuc 
& omnetpaRicube calorem lunguidum & viulerafomicem, pene ex- 
tit]<5tum repararenr. 

Hincicaeft.vc ceteris omnibus partibus&vitamreAituii&ranicace 
recapcrari,co;deill5focotingcrcpo(lit:Corde vcro velrefiigcrato,vel 
vitiog[auialiquoafrc^o,totuanimjfpaci,fl£co[rupiuirincccne(tr,cu 
ptiacipiuco[rupitur&patitar.Nibiln.eA(vt Aiill.j.depaaib.animal) 
quod am i)>fb,aot czichs qus ab ipfo pcdeanc, pbetc auxiliu potefl. Et 
bine obiter forfin ratio cll,curmcEtore,amore,inaidia,cun5 0chuiuf- 
tnodl , ubes Sc cxteniutio cootingantaoi cacochymia dc piouentiis 
H a cmdu 




«0 EJtERClrATiO \^NArOMJCA 

cmd/tatam , qu« f< morbos omnei inducant Schomines conficiaott 
omncnamqucaaimipathema,quodcumdolore,&:giudio.fpc,au[an- 
xieratchutnanasexagicarmcntes.&adcorvrijucpemngit.&ibiroa. 
tationcmanaturaUconftituiiooeintcmpctic&pulfu&rcliqaisfiai; 
illudinptincipiototunialimemuminquinaiido,&vite»infirm3ndo, 
minirac miium videti debet , auod vatiagcnera morborom tncurabi- 
lium in membris 5ccorporc fubindc pcocrcat.quandoquidcm toium 
corpui,inil!ocafuvitiaioaiimeiito&mopiacaiidinaiJuiUborar. 

Pfaitccfirccumaliinentoviuantomniaanimaliamteriut totofto, 
necefTccftconcoftionempcrfedlamcire.&tliftribuiioncni.&proindc 
locuma£con«p(acuIumade(rc,vbiperfiditucaLinentum6cvi>dede- 
riucturin (inguUmembra ; hie locus auiem cor eft; cum folum ex om- 
nibus pij[ibm(nonfolmn in vena &arcenacotonaliptiuatovroi) fed 
incauitjubui/uistanquaminciftctnis,&promptu3rio{auricuU*fdli- 
cet & vrniiiculis) publico vfiii , fangoincm condnet : leliqux omncs 
partesluiipliujiantuincaufa&piiuaiovrui , invaflbusduntaxat ha- 
Deiii}&: cum cor folum icalitum&conflitutum, vtindcpuUunio.U 
omncjpartcs('idquc Tecuodum iaftuiacn &i proponioncm cauiiatutn 
utehaitiin , vnicuiqucparticulx infer uicmium ) arqualitci difpenfar, 
dinribuit,S:indigeniib.(quanclh(;(auto&fonic]bocmodoljrgitur. 
Ampliusad hancdiftrtbutionem & motum {anguinis. impciu& 
vtolennaopuiefl,&impuirore,qtia[e cor cH: Tunc quia fangaiilpon- 
tefoa (quail vetiuipnncipium.vcl pais adrotum,veI giiitiaquz ^ac- 
Iklupcrtabulamacimanjmjfacileconcencratut&coit.'l'viiiltuibuf 
cantis (blee ctlenimc frigorc . timorc . horrorc& huiutmodi caudia- 
Ub.jTstnvItraquucvcnLScapillanbusinparuisr^niificanonct&in' 
deinmaiorescxpnmiiurniott] mebrotum & mufculoiutncompicT- 
Gone,procliuii e(l magit & pronus fanguis.vci citcumhrtcnnamoue- 
atutinccntium.quamcconirariofquainquamvaluularirTtpedimcato 
Bullae fotcnr^ndcvtprincipnimrelinquit.&locafttidlj& frigid iota, 
loiret, Sc contra fpontancum moueretur. turn violcnmoput hab« 
&ngai( tumimpalforc.qaalc cor folum eftA' CO qoo di&atn eft modo- 
CAPVT XV L 
S^itgatiiudrcmtmixcaHjhjuintAutprobuMr. 

CVntinfuperproblcraaia,exhacveritate fuppoiita.ranqaameonfi- 
^qiuatia.qajc ad Edemfacieadim, vetuti a poftcriore aoo TunE >nu- 
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IniScquscufflaliiiinultiainbigukare&obrcadtAceinaoIurtride- 
uitureHc:binc8crationcm&caurasa(Tignanfacitepa[iancur. 

Qucmtdmodum quv incontagionc vidcmui.ini£la vcnenaco , 6c 
ferpencum morfii, aai cams rabidijn lue venerea, & huiufmodi quo- 
modoillxfaparticuUcontsiAAiamcntotumhabitamconiingiE vitia- 
li ( vtiluei venerea illzlis aliquandogcniialibus primo omnium vet 
Sc*pularum,vcl capitis dolorci velalitiSympcomacibusfefcpiodeie 
folctJSc vulncrefa^o i moi(u cinisrabidiicutaco.febrem taircn, ant 
reltqaahorrendiSjrmptomacaruperucnillcexpeitifumus. Quoniam 
piimiim, in paiuculamimprdrum contagium > vnacumieueireote 
tanguine ad corfcflur; 8c indc totumcorpuspofteamquinatcpoiTe 
hincpatct:Intc[(iinafebr',morbiiicacaurapTincipiocorpetcns,citca 
corScpulmoncsimmoracui. Sczahe\o(oi,{alpino(oi,ignniOiitcit, 
quiapiincipitimaggfauaturviiaie Sc Sanguis in pulmones impingitur^ 
iacradaturinonttanficfhocegoexdil^^ioneillofumquiinprincipio 
acccfHonismonuifuni.expeiituIoqaor^ quando fempec pullut ftc- 
quemcspaTui,&quandoqueinorelinaiiruntiadcui5tD vefocalorctat- 
tcnuationcfai^mfttcnjr.apcnisviis.&iraiiAtura^o incxlcfcefeviii- 
uetdim corpus, jpulfut maiores fieri vehcmentiores , 6i Bt pamxyfmoi 
febrilis:damfaror,(cilicet,pia:rcroatimlisaccen(tuincorde,indciiL' 
totumcotpuiperartcnasdiifundicucvnacummAteriamorbificaiqiue 
comodoanaturacicupctacur.&dlinolatrai. 

Cur cciain extcrius applicata mcdicamcnta vires inno exerceot 
fcas.acfiinttofuraptacfTcnr hmcconllet CColocynthis &A]oeven- 
rt«m foluunttCatithaiidcs vrinas mouenc, Alliam plancit pedum alli- 
gACumexpe^orat.&cordialuroboiat, Schutusgcncminfinita) ve* 
ou per oTiliciatb exrcrius admoiii , abfoibeic aJiquid & inm caCm- 
gainedcferce ('nonaliomodo. quam ilUinmercntuiceKimdiinis 
CheIumexugunt5eadiccutvnacum(anguioeappot(aiit)[ionitE»c)- 
onabilcenforfandiccfe. 

In merenrerio etcoini fanguii, perarieriat Celitcatmefenrcticam 
fapecioiem £cinfiMiorem,tn_^e'(1usiadintcftinap[ogt('diiui:aquibut 
Tnacum Chylo in venat aitnUto perillatum venarum frequcnnffimas 
nmfficattontjin porrum iecoiis reuertiiuriflf p« ipfum i/i »en»m ca- 
uimncconimgit. vcfanguisjnhisvenis codem Iitiinburut& colore 
&conrillenci,quainte[ic)ui>,cDntraquampluresopinantur.nec(luos 
coairahosmoctuinomaiCjUiilknpropagincCtiyliruirurn.ranguinit 
H } dcorAiH) 
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deorfom incouenicntct fieri jmprobabiliter exiftiraare neceflecft. SeJ 
an noi) rumminaturie prouidcntia hocfitificnim Chyluscum ftnguk 
nc.cr d iscumconeodo.Kquisporiionibusconfundctemr.noncon- 
cocliorranfmutatio&fiingiiific.tiocxiiidepronenirct.fedniagisfcii 
inui«m x&xMx&i. palTiua fini)cx alicratorum vnioncmiftio, & media 
quidjvtioperfufionevrnicumaqua&oxicfaioiiamveroquandonml- 
tocufuprarterlabcnteranguinccxiguaporoo Chyli hocmodoadmU 
ftafic&fjujfi nulla norabiliproporlione.cotingjtilludfacilias (quod 
tic Arifloiein ]cum vnaguuaaqux addita vJnidoIio,aat ^ contia.to- 
tuiiinoniniflum,rcdrclvinum velaqua.lcain venit mercraidsdilTc- 
ais,nonChymusnonChylusac languis,ain(cparati,au:coof\ifire. 
pfriun[ur,rcdidcin qui in celtquit venisfanguis&colore.&cODfiftcD- 
tiaadrcnruinapparec.InquotarnenquiiChyliquidda incon co<^u (li- 
cet iiilcnllbilticr)indl. Naiura iccutippofuicin cuius mzandrisniQ< 
tas trahat & plcniotem tcanlcnuiationem acquirai, nc prxmature 
CTudumadcocpctiicnieof , vicae pcincipium obrueicr. HincioEm- 
btyone penenullus v(u$ iccocts.vndc vena vmbilicalisiecur tnanifcfte 
integtapcctranfu&i porta ieconsexuifotamen velanxftomofiS) Tt 
fanguisregrcdiens abintedinbfcEtus^non pec lecutjfcd ia di&am vtn. 
bilicalcm ntnlicQc , cor( vnaciunmatcrnofanguinc&ieuettctiFe i 
placenta vtcri^pc[U,vndcctiaminprtinar<£iu5 conform atione iceui 
polleriusfiericontingir, & nos ctiam infcciu humanoubreruauimns 
pct&dcdcljneataoniniamerabra , imogcnitaliadinin£la,nondunu 
tatneniccorispoiuapciicrudinienta^t{anequoufqucmcRibrj(v(vel 
coripTumin initio J alba omnia ^ppaccnr, & prstctquam in venis ne* 
quidquimruborisconnncant, nihil pia:tcr rudcmqtiaii extra venati 
fangumlscoiledionemlocoiccotisvidebiSftjaamcontunaiicmquaii- 
dam velraptam vcnam exillinmes. 

Scdinouoduoquafivafavmbilicalia,vnuraabalbuinineintcgcum 
pcrttinliensiccut& ad corrciactcndeBS.alterumalutcoin vena pot- 
tarn definens:quippeconiingit inouopullumprimumexalbDmine 
tarnumforinari&:nairiri,aluteovcropo(lpctfedioacmficcxclufioni 
Cnam &: intra inteftinamvcntrcpQlliconicmumpoft multosdlcsab 
excltifione poicft hiicum reperi i, & tefpondetluteum nutrimento 
ladiicateroriunaDiiiialiura.rcdharcconacnientiusinobfcmacionib. 
circa fttcns formationcm.vbi Kaius genctis poflum eneproblemata 
pluriau,c«i hoc phu( faaum^ut pcrfciautn at,ill«d cur pofteriui/ & 

dcptio- 
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^prindpatufnembcotum.quxnam ptrticuU alteiius cauia fueSt cir- 
ca cot plunma>v[i cur piimutn ( vr An^MpaTlibus atimtl.^ ) confiltens 
{iH»mCi':Sc habete vtdcrurin fc vicain,motu)n,ac (enfunijanteauain 
qai<i<)uatTircliqui corporis pet fc^umriirEt rimilKctdcIanguinc qua- 
le anteaomnu.'&qualitccprinctpiiiviw£camnialishabc<t& moue- 
iiatqihucilluctmpclHdclidc»ti>cuiincauracofb^ufuincvic]ct«tuf. 

Eodeoiodoinpulfuiimlpeculatioiic, curiAivitJelicet Icttulet aut 
coniia&itiotnnibus gcncnbusiplorum caufas & prKfagia contcm- 
plando.quidinifigiiifi cent, quid illLi<l,&quarct 

Similttet in CtfAbiu &cxpurgacionJbus natuiz,ifi nutritions, prr- 
let[im(liftributioiiea]*mcn(illmrIitc[&:omnifluxior.c. 

Denique in omiii pane incdicinr,Phy(io!ogicB>Paiholoeica, Semi- 
oriCi,Thcrapcutica,aira quoiproblcmatadetctminari poflunt ex hac 
daiaveriuic&Iuce.qtiantadubiarolut,quotoblcuradiiucidari,3ni- 
tao mecum [cptito:campunn ijiuenio/^patiorinimum , vbi longiui pct- 
cuue&laEiuscxpatiariadeopoOim, vt non foluinin volumcnexLir- 
firCTetpraterinnitutumraeumJiocopus.SccifnihiforranvttaadfifieRi 
faciendum dcficcret. 

daAnatocnc circa fabiicamcoiais & aitcrianim com parent, adfuos 
vnit&caufajverasrctetrecninri vt (icutquoeunquecnecoauenam, 
plurima.quecxhacveticaiclucemrecipiam.&haDc; viciOitnillufttio- 
rcmceddant.tcpcriuntur. Ira AnatomicisargumcntiiiitRiaiafndf cx- 
Ornatvnp Kcxtctis Tclim. 

Ell vnoin quod licet inter obfciuacioncsnoftraAdcIlcnisvfulocani 
habciedebcictiCamcnhicquoq-obiccrannoiarenouctltimpcruncs. 
A K.amo fplcnicotn pancreaic dcduAo^pariciupe/iorc vetiaotiuiut 
co[ODali5,poftica,giin tic a, A: Gadttxpiploicaqu^omnetplunmisrui;- 
culis&taini(icationibusinvcntiii:ulun)(vdurimc(ecaica:ini[itclliiMJ 
diSeminantui-Similftciaparrcinrenoiiiliiuerplenicidforrumin co- 
lon & long^nonem vfq) dcdiiciiut vena Hfcmonboidalis. p« has ve- 
nuvtcinq^linguisregredicris.&fucciJcrudiorcmrccuhincivcntri- 
culo>3(|UCum,rcnuemnondupe[fedaChilitica(ionciiIltnccia/rum6c 
terteftriorcm,taflqiiac fi:cibus,rcportant in hocrarnofpicnico,c6ira- 
tiorii piniftionc couenientcr attepcuuuri& amboj hot fuccos Jimci- 
[JoHs coAioi)is(pp cotiario] tame in dirpodtiones; nituiapetmifccdo 
<cmuliacop:acalidioitsfaguinis,alicnevberriincf[)pmiit[itmlii]caite 

riaruQt,' 
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narumj(cauuientis,lupettnfurtipriepai%to«niaosuliecorisportus 
adduciC:,&dcfec1univttorum(]ueexti:cmorujn talivenatum nbria 
/upplet & compcnrar. 

C A P V T XVIT. 

C*»firnutiarfMgutnitmotiMr, ^dreuittMtxappgnntAmm 

mcApttent, 

COrnoniDomnibuianimaltbusinucnto<ltftinAamB(Ie.&(epant- 
tatnpar<iciilam,aIia.cnttnfquifidicas)p!an(-animaiiacornonha- 
bcocqoia qiuedam aoifnaliarunt fngidiora,cxiguz corpulcnacmoU 
]iocistcxfure,rimilaiisaiiuf(la(nconftitmionu,vt?rucarutn genus 8c 
Lumbricoram.&qusocputrcdmeonuutur.nonrciuanturpeciem, 
pludma, Its cor non efl vt qaibus impulforc nonopus fit. quo alimemfi 
in cxtrema <leferaiur,corpa$ eniin cooatuoi Srvnum abfquc mcmbiis 
indiAmdum habent. fic v[contn£Uone,&' relatione totiostorpa- 
hs t intronimantSCexpellant, moucant & icmoueftnt alimennim. 
Flaoi animaUadi^Oftrcfl.Mftili.Spongie 5c Zoophy Coram gcDcra 
omnia,CDrnon habcndpro conl« cnim toco corporc vtuntur : Sc qaaii 
totumcocibuiurmodi animal ell. 

Inplurimij & pcncomaibus infc£tocuingcnetibus,prop[eiCDrpa 
]cnti«exiguJtaxemdi(ccrncienoiipofiumusredc;aEtjmcniiiapibui, 
tnti(cis,cr«brooibiu,&-huiurnio<li(aliquandoopepci^icilli } licet, 
pulfans quiddamintueri.'etiam in pcdjculis, quibus iranlitus aiitnenti 
pcrintcftina (cum translucidum fit animaJ ) quaft maculam nigram 
cemrre.inluperclaTcpaterismultipIicantisilliujrpccilHopcjfcdinex- 
angnibui & h-isid iotiitus quiburdam,vi cochleisiconchis jquilliSiCni- 
ftaris.hisoTnniDUSineApuliatitpatucuIa.CquaAvenculaquxdaTnvcl 
auriciiljfinccordej »rius veio contraclioncin ScpullumrDumfacI- 
ens . Sc qucm non niiizftaic , aut caltdion tcmpeflatcdifcecneie 
liceat. 

In hit iufe habet lAa puiicula ; tmpDirb aliquo opuc efl ad alimenti 
dinnbutionempropterpartiumorganicamvancCatcmaucdeofitatetn 
(tibftanti«: fed ranas Bunt pulf3lionej,& quandoqucnon omnino.ob 
fiigidi(accm,proatconuciuensiJliseft,qaxdubizruninaianr>ita vt 

qoando- 
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qiuadoquc Tiucrct qoandoqueeniori , vidcanrar. Af quiindoquev4t£ 
aoimziisagcrequantJoqucpUntx. Quod niam inre^iividciiiicon- 
tingcrc(cumhycmcIateni,&:quariniortuaoccutraniurJvclpUAtKvi> 
MmtantummodDagant.frdinidetnciuiiiquibufdamrangumiSftnl* 
malibutacctdai,vttanis,tcftuditiibui,(crpen(ibus,fiirundmibus,noD 
iojariadubkarclicct. 

iQiaJmalibmvcromaroribuS) calidioribui.vrpoterangumeisitD- 
pu]roieati(ncii,6c cum vifoclanitiaion, opuicfi :proindc viipifciboi* 
lerpcntibut.Uccaotujieftudmibac.ranii&huiultnodialiiSrtumaitti- 
cubitora cordis vemnculiuvnui.vndeflcveriflimiimtltiftl (ArinotJi 
ftffTiHK4miR4/.{.)<]uod nu[ium{art^tneuo) animal careai coide.qQO 
impuUbievalidioca&iobijfiiora, noafoluin abauticuUagicctarali- 
meanini,fcdlonj;ius£ccciehusproiru(Iatur, 

QuininadhacmaiohbtiSiCaUdlioiibus&pCTfeAionbutantmatib. 
vtpoce plurimo fccucntion 5c Jpuiruofb languine abundiijbus quo 
pcotruaitur , fortius, cclctias , & impctu maiori prop[ci corpons ma- 
gnitudincm,amh>bituf dcnliCatcrO' aUmeiiiuin,inhts[obuilum coT 
iDagu&cainofiusdeftderanir. 

£[ infuper.quiapeife^ioribtUiperfeftiori oputaJimento.&Tbcri- 
oncAlocciuciuOjVtaliincntLiraconcoqDarut&vltctioieinpecfcAio- 
neaiDtncircanit.illisaninialibuBpulnionci habete&altcrumvftil* 
culara,quiperiplbspulinon«alimentumtrud&t,conucnicbat. 

Sfcijutbufeuqueinrunt paimones,vbi duo ventticuli cordit dcxtcC 
de(iniftei.&vbicunqucdexferibi(iniflccquoque incft, noncconttft 
vbi linifte.ibi dexter quoquc '{inirtrutrivocovcntnculuni vfu, noti 
GtUidiftinftam vidclicct.quiianguineminiotumco pasdiffundatno 
)npalinoiietfblum)binciiniJlecventnculusperrccorefliarevideiur» 
&inmedrofitat,rcrobiculisaltionbiisi(ain(cuIp[iu& maiori dilige- 
tia bbiefadas cd > vtcorfiniftrivcntncuigiactibi^uni vi<ieitur:dc 
dexrcrvcntricului; quali famulcint finjftro.ncc ad conum eiui penln. 
pti&teDuiorftriploparictcefl, &(juanaTiiculaiiDncniquindim;vt 
A[ift)rupnlmiftruinh<ibeat.MaJormpacltatcverDvcpote,qutnon-( 
(blumiiniftromaieriamiied&pnlmoaibtualimenTuinpraEbcar; 

Nottndum ircroiquodin EmbrvonealJEerfehabeni ilta. & non xi' 

ta differentia fit venrriculorum , led lanquam in nucc nuclei gcmdtii 

squalitcrpciierehabcRtiflrdextticouusadlniJftn rtimmltatein pei^ 

tiDgit,*t cor io hisCtaquun dupUci apic«}in cono 6t,& hjeo qaooJani 
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riaram ) (catimentis> liiper infafii; pnepatatosmagsadiecoris pOTtus 
adducit, & defcdum vttoromque excremorum uii venaruxn cabrica 
itipplec 6c compcniat» 

C A P V T XVIL 

C^i^m4turfdHg0mifmetw^ ^ urcuiiu^exaffaruitAmm 
Carde^ & $x iMi fn^ix diffi£h^ne AffsU- 



COr non in omnibutanimalibusinuenio diftinftam efle»& (cp 
taxn parciculam»aliaenimf qaaftdicas)pIam-aninialiacornon ha- 
beocqoia qiuedamaairaaliafantfrigidiora^exigax corpulendc9nioI« 
lioris cexcurq ,fimilaijscuhi(dain conftitutionis, vterucarutn genus 8c 
Lumbricomm , & qus exputredine oriuntar » non feruati tia u>ccieni» 
pludma* 115 cor non eft vt qoibus impnlfore non opus fic» quo aiimentfi 
in extrema defetarur^cotpua enim conacum 8cy num abfque membiia 
indiftiodum.habent> fie vt contravene, 5r relatione todos corpo<* 
lis, introfuniant8rexpellant> moueant & rcmoaeant alimenmai. 
Plant anhnalia didaO(lrea,M]rtili,Spongie 8c Zoophy tomm genera 
omnia,cor non habentypco corde enim toto corpore vtuntur ; 8c qoafi 
totamcorjhuiufmodianimal eft. 

Inplorimis &penconiDibus infeAommgeneribus.proptercorpo 
lenritt exiguicatem difcernere non poflfiimns re Ac; attamen in apibut » 
inu(cis>crabroaibas«&huiu(niodi(aliquandoopcper^icilli } licer^ 
pulfans quiddam intueri:etiam in pediculis, quibustramitus alimenti 
perinteftma (cuflitransiucidamfir animal) quafi maculam nigram 
cernere.infuper dare poteria multiplicantisinios Ipecilii ope:fed in ex- 
angnibus & h:iddiotil>U8 quibu(dam,vt cochleis>con€hiaiqailliS|Cni- 
ftatis»his omnibas ineApuUaus patticula, (quaftveficula quardani vel 
auricula fine corde) rarius vero contradionem & pul Am) fiium fiid- 
ens , 8c quern non nifi seftate ^ am cafidiori cempeftate difcemere 
hcear. 

In his tta/e habet ifta particuk ; impnlfn aliquo opus eft ad altmend 
diftributionenipropterpaniam organicam varictatem ancdenfitacem 
fnbftancix: fed larios Aunt pulfitiones^Jc quandoque non omnino>ob 
fiigidicacem, proat conneoiena illis eft, qaaedtibiae fiim naiuiv > ft^ n 

quando- 
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quandaquc viucrei quandotjuccmorf , vidcinrur.&quiindoquevitS 
aaimalisagereqiiandoqucpLantx. Quod ciiam inrc^isvidenticoti* 
tingC[c(<:umhyemc1accni,5i:quarimoriiuocculainturJvelplaAtxvi* 
ram tannimmodDaganc , led an idem ctiam ijuibufdam fanguinisuii- 
nialibuiacctdai,vctanis,[cftudinibu3,(crpeniibiu,hirundinibus,non 
iniurhdubitarc licet. 

iDanimalibusvcromaranbuS) calidioribiUjTTpotcrangumeistm- 

!>u) fore all nictt,&cumvifor(an ID aiori, opus eft :proi[idcv<ipircibatp 
eqieRubui,Uccr(ulu,iettudiiitbDC,naiJ & huiuimodi alijs,tuin auii- 
cuUitom cordis vcnmculiuvnus.vndcdcveriflimumillud (Anltoc.il 
ftrtibm4iamal.i.)<{xiod null umran^ntn cum animal carni coide.qao 
ioipullbievalidiora&fobufiiora, fioaiblimi abamicuUigiteiarall- 
ma](uni,fedlon^iut2cceienutprocTud4tur. 

Quinintdhucmaioiibus.calidjoiibus&pnfedtoribuiantmalib. 
vcpote plurimo fciucntiori Oc Jpmiuojb languinc abundaiibui quo 
prottuaanif , fomus,cclcriai,&impctuniuoriproptci coiporis ma- 
gnuudine(T),anthabituidcn(iUtcni< alimenuim,innisiobuAum coC 
fiisgis&cainofiusdelidctamr. 

EtiRfupet,qaiapc[fe<^tonbiu,pcTre£UoriopusaI(mento.&vbcri> 
Oti caIocc lunoOfVt alimenium concoqaatiu & vl tciioiem pcifcAio- 
oeniiMndfcitut.illisaniinab'bitlptilinonc& hibeTe&alterumTcnl- 
cularD.quiperipioipuImoncsalimejitumtmdal.cotiucniebaf. 

SfcquibufcuqueinriincpQlrnonc&yvbiduovcnKiculicorditdcxreC 
Ac (inifln.&vbicuiiquc dexter ibifitiiftrrquoque incft^nonccantia 
vbidniftcLibidcKtccquoquc 'fintrtrucnvocovcntricDlun] vfu, non 
iJ(il,diftindtin)videlKCl.quiiitnguinenimtotumco:piudiffundatna 
inpalinon?i(bluin]hincrintllcrvencnciUutpcTrccoreffic«revidetul, 
&innK«iroGtili.rcrobicu1i)aitiOTtbusitain(culpttu& maioci dilige- 
ita fabtef^^s e!l , vicorfiniftrivtniTicu igrachftiAiim vitieitur: 8c 
dexretvenujculu) quali faonulctDr fiaihra,iicc adconutn eiu) pertln- 

S't,GcteDuiotitnploparieteef>, &qualianicuUrioneTnquindain(vt 
nil )lupra(tniftriinihabeai.MaioTt capadtarcvetovtpotr,qaiaoiv.< 
folumliniftTomatrriam.fed&palmontDaialimentumprxbiMr: 

Notudum veto, quod in Ernbryooealiter fehibeni ilta, Si non ti- 

ttdtfferrniufitvcntricalonun, led tanqiiant innuccnuclcigctncttii 

cqualiicr pcaerchibenttdedeiniicoiiiisatlfioillti rumnntatcm per- 

tiagii,TicottDlli*(tiqawDdiiplicia|>ii«)incono6c,&lisoqitODum 
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inlib('ndW>iam&ngqi$iiontraiifitpcrpolmoDCS,¥tjqncdec^ 
cordis fina io fiaiftmni. Ambo per foramen ouale, & tranfiram arte- 
ridfixm»vciliftain eft,idetn officioin tcaducendi fimgainem 2 vena ca^ 
nainarteriam magoam,pariccr pr«ftant>&in vfiiuerum corpasirapeU 
luDC ^ualiter^vnde aeqaalis conftitauo.Ctmi veto palmoues vfiu e^ 
2CTiiioiicsdidasoccIud],ficcempcftinam,mxn h(c differentia veil tri-- 
calommincipicinrobor^, &reliqaiiefle) qnia dexrer dnntaxac per 
pulmonetUinifter per comin corpus impellir. 

Vlnahzc etiaro in corde lacemils('vc iu dicam^fiae camofie virgu*^ 
l/tiSc fibrofi nexus plurimi^qaos Ariftotiiiuk re^irat.&dipartibm dni" 
Mflitt^ nemos Tocat) qui parctm (cptrarimdiaer(bmodorendoncarf 
pardm in paiietibas ftmediafttnoCaldsfa Aii (crobicolis) folcatini re-» 
condicicanqaammafcoliqiiidaniparui«> Qui ad robnmorem» &ad 
validiorem impuKbro langainisi&conftci Aionem cordis qnafif ucce-^ 
tariatifam»& uiperaddtn coid],&ad vlteriorem expoUionem (angoi* 
nisaiDdliaces»& vc(canqfiamin nanifbntnm diligens Sc arrificiofiisap*- 
paranu) cordevndiqnaqoe iecon(raheote,vndiqaeadinmencofo«^ 
icnc;&fiuigpinem plenins fie ?alidias i vencriculis expellerenc 

Hocamcmmanifeftameo , quod quibufilam animalibus fint, ani-^ 
faafilam miniine»& omnibas quibns funcilbs plures fie forttores» unt- 
ftnsqoamdextro^quibnQam aaimaUbus^in finiftro (iincdextro ve- 
to neqiiaqnaoHfilc in hominum genere , plures in finiftro qua m dex tro 
venndciiio.fic plures in veotricimqoaaiaaricalis.fic aUquibus inauri** 
adis onafi nuUi.In Torofis fie mulciilofis agre ftibus corporibttS»ficdtt • 
nodsnablcn^ores^ncendliscorporibusfirminispauciores. 

In aoibos animalibus venrricnlicordisinmslenesfonininoabfqiie' 
fliiisjacertttlis , nequefctobtcniis fifli, (vtauibus minoribus pene o- 
mnibas9(erpenribns»ranis,ccftadinibus»fic htuafmodi^iic perdica»gal* 
lina4»ifcibasfimiliter maxima ex parce)in his neq; nemi(uue fibrae di^ 
d«)neqae valonUBtricafpides in venrricults repetiuntur.Qgibafilam 
animalftnsdexter vencricalusimusleoiseft,6i iftcr vero fibrofosillos^ 
nexus babet,vcinan(ete»C7gno»fic anibus grauioribus. In his ead&eff 
iari<^qiiaeinomnibiis;camrpdgiofiAc nri ficmolles/impnlrooneiad 
procxoiGonem (angdnis per ip(bs>vim tamum non deiiderari,proinde 
dexcroventricn)oaarnon(iintilla(fibr«,antpaiiciocef,infirmioffef» 
nooka camolc,aoc mufodos armulames.&'niftri veto func fie robnflf- 
eie^pUisciyficcarnofiores » fie malciilofi> qjula finifter venihculus 
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maiori robore & vi opus hsbct , quo pervniucifiini corpus longias 
(anguincm pcolcqui dcbueiat. 

Et hinc et iam medium cordis po0iclct , Sc niplo craQtoiI partcce ,& 
tobnftiorectllintfterventriculutdcjEiro Hinc omniaKnimalia, fie in> 
teihominesfimititcri quodeDfiori.duHoii, Scfolidioiibabicaduic 
ciraisi&quo magis catnofajacettofa habcnrcuiema mcmbia,&int" 
gtiacordcdiftantia;co fibroruin»m^iscradum,tobuAuni, &mD(co- 
|o^lmhaben[co^.Idc]^ema^ifellutnc{l,acneccl^l^ium. Quocontia 
nrJoii tcxtura , ScmolliorifunEhabim, & corpulcotiaminoreiflaccJ- 
dunt [nagis,molliuSi&tn[usmiaus (aucooaooiDino) tibiorum&e- 
neruatum cor geiunt. 

ValmitaTumGmitJter/igmoidirutn vtiunconSdeia ; qux ideofsi- 
Ax.Dc fcmel mirUufanguu in cordis vencficujos tcgrratir.&inoHfi- 
cio artcdofar vensr &c ao[tat(dum rurluoi cleuatz > & inuicem conian> 
Axcnquccrimlineara)qiuljtabhi[ijnditmniinorrufcIin<]tti(uieffiB- 
guai}quoaiAiusobrcruaU;>&nguiiusrcfIuxuinarccaDt- 

Tricurpidesininttoituavcnac«ua, & aiteriftveno(iianitores,ne 
cam mutme tmpellit fanguis > tCEcoIabatur , & ca dc caula nonlnfunt 
omnibus a[itmaUbus(vt dixi] ncq; quibiu iniunt , cadcm naturx folec- 
tiaft^appueDt,(ediualiiycxa^ius,ina)iiiremillius&iiegligcnitus, 
vt claadaDtut pro maiori ve] minon impnliionc i vcniricuioium con- 
ftri£tioncfi£la:ldeoinlininroveiicricu!o, VEJ ad maioccm impulfto- 
nemdiligcncioroccIulioBat.-daotancumfuntinflarmicrdcvtexa^Ci 
fimeclaudantui&longcinconum per medium pcningcntci(qux res 
Impofulc foitai) Arillotcli vt bunc veatriculum dupliccm (c£lione per 
tiansuerCumfaif^icxitlimareTj fimilicerpcofedlo nctctroinarrcnam 
venofam labatur linguij,&cxinde tobur tiuiRii vemriculi uoluatuf» 
iopropcIlcndopccvniuer{umcorpus>ideovalunlscilljKmi[raJcsmolCt 
&robore,&«a£laclaafnr3,iII.-)sindeKrrupoliU5exuperaot.Hmcetia 
nece(rarionalIuco[Gncvctticuloc6rpicJ[iircu]ucjnav-&rom&prD- 
pTuariiicfrel^guinisdebcacIdcvctoinceicbroinofempcrcoiingit. 
Auiumn. genera pencomaianulluhabetincerebrovenrncul 11, npa^ 
iciinanfcie&cj'gncquofiicercbriJCUDiculJcerebropcnemagnitu- 
diDexquatur.Cuntculiauccve[riculos,licet inccrcbrobabcat,aiiler 
tame nfihabecSimilicervbicunqv cordis vctric4tIu£vnu]|Vna auricula 
appedit,fiaccida,cuiicul3rti^tuscau3>rai^uinCKf?Ha-,vbidaovctri- 
culc,dDsGmiliteiaurlcuIr.C6cavetoaUquib.aacicula(lu[axat incft 
I 1 
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animtlibas f non autem cordis ventnculus^el laltem ▼eficaauricabe 
analoeon,?elycnatprainlocodilataupoirumfacir> vt Ytdc^in cra- 
bronibas»Acapibii$,&aIiisiii(e6li$,qaje non kXnm pulfuni habere.ted 
&rerpiradoneminillaparreqaamcaudam oominaar » experimen is 
quibafda mepode demonftrareaibirror>(Tndeipfxin elongarci&eoiu 
trahere condngic modoft€qaenctiis,inodo rarfiis,proutanbelofi ma- 
gis ?identar»&acre magis indigcce jfed debts in tradacu de rcfpicado- 
nc. Aariculas fimilicer pulisrc aptum eft/efe concrahere ( vt ante dixi) 
ftfanguinemin ventricuIosconticere» vnde vbicunqaeeftventrica- 
lus auricula neccdaria non rolum quodiralgo creditor, Yt fie faoguims 
receptaculum & promptuariumf quidenim (^useftpnliattoDcad re- 
tinendu)red motores primi Tunc finguinisanncubt , praefcrtim deytra, 
primum vincns, vlrimam moricns (?r ante diAum eft j quaicnecefl«p 
ria»vt fcilicet (anguinem in ventriculum fubietuiens infundae Qui ▼£• 
tricalusconcinuo f fe ipfam conrrahendo^ iam ante in mocu exiftence 
fangufnem commodius elidar,&vioIentiuspropellat,Tt cum ludas pi* 
Ja i reuerberadone fortius ic longius petcnticndoquam fimplici er 
proiiciendo, impeliere potens. Qmn etiamcontf a vulgarem opinio* 
nem^quia, neauecor, nequeaUn<3qQidquam{eipfomdiftendere>fic 
poteft>vt in feipunn acnahere fua diaftolc quicquam jpoiHt^ nifi vt fyo^ 
giaviprtuscomprcflfudumreditadconftuutioaemiiiam>(edomncm 
motum localcm inantmalibns primum fierit & prindpiom (umpGfle 
conftatacontraftionealtcuius pnicubs: ideoicomraAioneaDricn<^ 
larum coniidrur Sanguisin rcntriculos vt ante patefed)& indc icon* 
traAione ventriculor um prottcirur & transfertnr. 

Que vertcasderootu locali » & quod immediatnm organnm motl-> 
numinomoimotu» omnturo animaliuminquo fpiritiumotruniC vt 
AxidAxcnlilnodej^witu d'^fifcprimoineftjfir concradlile>& quemad- 
modumyet^^tfyarcuV^nuro^cocrrabodicatur.Er quod Artfior. mofcu* 
los ccgnoiut,&nonoperaro,omnemmorum inanimaljbus retulitad 
neruos fiue adcom raaile,& pr oinde illos lacertulos in corde neruos 
appellauit^n de motiuis organisanimaliam>& de mufculorum Bbrica 

ex obferuarionibusnoftris^quandoquc demonftrareliccrc^palam ar- 
bitrarer foret. 

Quininftitutnmprofcquenrcs, deauiicalarumvfuadventriculos 
mpIendos/anguine,vtantcdemonftratum eftj conungit; quo roagis 
ocofum^compadnm cor^paxiete craiEore » eoaonoilft neraofiores & 

magis 
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miigis mufcalofK ad impel Icndum &e implendum, quibuscontmis 
tanquam veiic&ra.nguinca., firmembrana continent dnguiueni apps- 
rct(vtinpireibiis) (ibienimreauilIinQa&rulcoainplacftvclka) qux 
gmriculzfococft.n^pccipnimcoriinmntarcvideatui) vtinquib. pi* 
rcibiucs[no/iorpauloillaverica.efl,pcrbctIcpu]mones«inulin&e« 
mentin videtur,vt Cyprino Sc Barbo tinea & aim. 

In aLiquibiuhominibuitDioJisvidclicer,&dunorcshabi[a5deiti2 
auriculam iia tobuflam ,&cutn lacert ulis. &i varioftbrarum coniextu 
inieciusa^bteconcIniiatainrcpcri'Vtiliorumvcntriculosroboicvi- 
dereturcqaipollciCiStmiubatUncinhotiiiatbusdmcifu, qiuntaef- 
ietdiAcicniia. 

Sednoiandum , qoodiiif<Etuaiihcii|rlongeniatorci, qoam pro 
ptoporcione,quiainl~;intiftntequaincoiliatj3UtruamfunAioncmpne- 
ftat^vtancedcinonlltitiiinc/l}&coidisibiqaart otBcium faciuni. 

Scdquxin formationcfixtiuobfctiuui ( Sc antca re(ull,& Aiidot. 
inouoconficmat)ni3xim]mhuicrci£dcm&Iucematre(unt. Intcira 
diimf<ziiu,quafircrRiicuinAmollis>6f (vtdicttuiiin'u&fcit.insdia- 
lam puni^um ran^innrum , (luc vcficulaputfuni , & qoali vmbilicali* 
Tcnxpotiio , in pimctpio, vel bafi diUiampotlcicuin fixiutdclin ca- 
rat, iam corpuicntiam quandam duriorem habereiDcipit ( iQaveiick 
carnono[&robuftiorra^inauticuia5Cmuuiaconililutionc)cranrtt« 
Aiperquxs cordis corpiispul)aIarcJDcrpii,(nondumviluniofticium 
facicDS publicum) toimatovciofccta, cumiamdiftin^au^a acatni- 
buffitoc,&perfedumc(tanjmaI,&tnoiuinhabc[efeattnir.romcor 
qaoqae,iniiitpiil^nihabc[Ut,& (vtdixi) vnoqucrcntiiculofangui- 
nemevenacaitaJnatteiiamnansfnndiT. 

Sic natiKapecrc^a^dmina nihil faciensftuflr2, neccuipiamanf- 
inali cor addiditivbinoneiatopu^incquepnufquam diet cusvAii/e* 
£itifediirdenigtadibiisinfoiiii3Cio[iecuiurcunqucanimalis.iran(icns 
pcto[nniumanimaliuiitcon(tiiutiones(vtita(iicain)ouun), vememi 
fiaetam pcrfdftioneminfingsIisacquiiif.liirtEtusfoimauonF.multls 
obferuitionibiiiliaioalibicon&rmandarLinc. 

Deniqinoaicnmerito HJppocratc5ifi/(K Jt <erde tpfvm mufculum 
DUDCiipaait,cumeadca]aSio,idcmoAcia[n/ii,videU(cileip&mcoa. 
ttaticicaliud moucic,ne[npe contcnram (anguinem, 

InrupciexfibraiumcoDuituitooemociuaquefibhca vt inmuTca- 
luifGsjoniua&ionem&TramUcetcernercofnaet Anatomtcicum 
I ) CJeno 



^ 



JO EXERCITATIO t^NArOMICA 

Galcno anootaraor, cordi $ corpot vtrio fibraram do^a videlicet re> 
Ao.rranfuerro obliquo fil>re6dam e(re»at in corde elizo » alicer fe b. 
fcere dcprehenditor fibtamm ftmaora. Omnea enim fibre in padetft. 
&/epto€ircolare5 (Iinr,qua*esinfphinAere,ilI{ veto auc (unt inlacec. 
tulia,(ecandQm iongitadiaein obliqtue,porie6be : (ic nt dam omnet & 
bcs fimul contra Ac (int.vc contiDga t,& conii ad Bafin i iacectnlis id« 
daftam cfl<r, & paricres in orbe circumclufas, & cor vndiq$ conccadu 
cfleft vencriculos coarftaa\& proinde,cu ipfios adio fir cottaftio,& 
ft onem eins eHefaDgainemin arteriasprotrudereexiftiiDaDdameft; 
Necminus Ariftoceli dep[incipatacotdisa(Ientiendam,anslccr^ 
bromocom 8c(en(amaccipiat/ankiecore (angainem f an fit pctnd* 
piom venanini,& (anguinis & fauinbnodi ? cam qai ipfum rcdargooR 
Gonama^illad principale aigu men torn onuttant,aat non intelligomy 
^odcornempcprimam fiibfiftensfir»& habeat infe fangaineoL*»Ti^ 
tam»(en(amt mommy anteqoamauccerebramaatiecarfii&acran; 
tdplanediftindaappamctantyveKaltem vllam fanAionem edeto 
pocoerant. Et fiiispropriis organis ad motam fabricatis > cor, canqua 
Animal quoddam internam antiqaios confiftic. Qno primo faftoyabi- 
>ro pofteafieri>natriri»con(eioari,perfici»totam animal» tanqaamlui« 

05 opus & domtciltum , natora yolai£fet \ic cot ( tanqaam in repiM. 
]Mrinceps)penesqaemprimuro & fiiromum imperiamvbiqoegubcr- 
nans fit. A qao tanqaam ab engine in animali, & a fundamento omntf 
poteftas deriiieair,& dependcat. 

At amplioa drca arcetiai plarima fimiliter veritatem banc illnftruK 

6 confirmantycor aneiia venofii non pal&ryCam nameretar inter ar* 

tectaaf aut cor in fenaartetiofiipalfaslentitar f qaiapolfiis arteriantfi 
fangdinistmpolfioeft. 

Car arteriar in (uae tunicas craffitie»& roboce tantu i venia difiecanta 
qoia failinent impetam iropellentis cordis»&pforumpentis fimgoifd^ 

HiaccnmnaturaperfcaanihilfiKirfroftra»&lnomniboseftfuit 
dens qaanto arterial propin a uiores cordi fun t»tan to magju i venisiiLr 

conftf tntione diffcninr,& roboftiorea rant > flc ligamcntofie 
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Tltimis verodifleminationibusip^iiom , vt mana>pede» cercbro,nie' 
&nteri([H<pefmaricis itaconftttotione fimiles fam.vt oculari tantcaioni 
inrpeaione^aiterum abaltero^intemorcere difficile fit.Hocaotemiii' 
ftia decaofisficfebabet, nam quo longiusartcri«diftanticorde,eo 
minoremolt(^v^biaa cordis per mtUtam /paciam rcfraAo, percel- 

lunraf* 



DE CWOTf CORDIS, ^e. jr 

lontur. Adde qaod cordis impul(ut,cam ia omnibus trtcnafnm trao' 
cit,6cianiulisrLifHcJcnslAi]guinie(redebucnu,addiaiGoneffiiiguIas* 
qnadparntusimmina tur. 

Aaeoviv|[imxdiuj^onescapi]1aru>3rteno&vidcaararveacnon 
folucncondituiionr.fcd & offidoxum (cnfibitrm puKum.aui nallem, 
aoi Hon (emper cdunt,& nifi cum pnlfaEcor vchcmcntia5,aut aiierio- 
]a in qua tits particDladibtara; auczpcrta magUfit. Indc fit viin dcnd- 
busqusndoque&tubcrculis, quando^uciodigitis f<:niircpi)IAim.v. 
quandoqiDon poflicnui.Vndcpurroi.quibuspuinisrciupci funtcc- 
lercs & fcequcnret . hoc vno figno fcbii ciiare ccrio obfcivjaucdm . flc 
^iliicrinicnellis5cdcIic3CuliSicxconiprcinancdigitorum,qiiando' 
fxbrisiQvigorccflct.facilcpulludigiioiumpctcipercpoiucnni. 

Exaltetaparte,quindocorlaiigLiidiuspullat,non(olum,noniadi- 
gitisifcdnecincarpojaurtempoiibiispulfuni (entire coniigii.vt in Ly- 
pothimia & hyftcncci ryniptomairb-&: ar|ihyxi3,debilio[ib.moritans. 

Hicnedccipiantiit, mo^ell<^iCfly^Jfgi,g.inamp^ratione^lcb^o- 
^um&tumoranlc*t[lofbIumcxcillOllC3& vuliicribus;fanguiscumri 
! irofiliensfcm per e)titabactcna,non»aremrcmpcrcufnfal[u quia di- 
ce actcticnon pu1(kn(,pizrcrtimniigatuiacompre{rzrucrinc. 

Pmcrea cui vcnaartcriofanoiifolitrnaitena; cODftituuonem , ^ 
nioicam hibcat , fed cm tani malcum in craiHcie tunicx non difTecat i. 
vaiu,qtiam aorta, rziioeadcni, mai\>rema.Coi(lio vcatnculoin]pul- 
flImfallinetaoIt3,quamillaadcxt^o& umomoIliotiiUDicnniincon- 
ftitunone.qiiamaortaeiliquantodfXtccvcntnculuscordis&pariciCy 
& caroc finiflroiofi mior,& quiniopulmones tn texrura , St mollitiCr 
abbabuacorporis&carnitrcccdiint, [anium differtvenzattetiofic. 
tonica^bilU.qiizaoirz.EcrcnipcE'hzcoainiavbiqueproponioiicm 
feniam, ^inbominibusquaniomagutorofi, mulcalo^, Scdaiiotis- 
rBnthab.tus.&corrobuthim, ciafluin,(I;nfu[ii, &6brDlum magitv 
lanto&auricaLiSr&aRcriaspropoctioiubilitcttnoninibiurdpoif 
denies aaffi(ie>Tobore habent. 

HincquibasanimalibusleacsTentriculicordbintusraor.ablquc 
viUiMtuvatualfdpancit tcnnioir.vt pifcibus, aaibiUifcrp'^''^^ * ^ 
qoamplDtimitgcneTibusaninialiiimiinillisarrcrjsparuin auinibila 
vcnisdifferantiFiiUDJcaiumcraOiiie. 

AmpliuscurpulmoncstimamplakabentvalaiTFiiain&aitetiamt 
(Tt tninctu artcd* vcnofie cxceoat vttoque nunos , crucalca , flc 

uiga'ft' 
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iogoUr«&ctittantircftmfunt(angaine,vtperexpcrien(rimar«. 
tof/Iamfcimus fraonitu Ariftot. noQdcceptiin^eaioneeorainqnw 
AiStQcii dcnazimus animalibos, quoru faogais totos efflaxerit; cuk 
cA t qu» inpulmonibas 6f corde ptomptaiiiam font & ihefioug 
finguinist & officina perfiedtionis eft. 

CuTfimiliceianeciatnvcnortmj&finiftnimventricnlamalmiiliR 
TideinnsCinAnaromicacliircdionejtantccopiftrangainis,aeriaf3ea 
qiiidemjquo dcxEctventriculuSi&TcnatEteriolarepleotiic , fimiliter 
iiigricaQcis&gra[DeIceDtis.QuoiuainiIlinchaccoiiriDieQCnpen^ 



Cardeni4aeTenaaite[io&i)ifta,Tii1gocoa(Hnirionem aneririK- 
ceritTeooUveniehabcant. Quiateaen*&o£ficio&coa(Unirionek 
omaibui ilia atcecta, hzc venafit, contra qaam vulgo creditttr. Et cot 
vena aftetio& tarn amplnm habct orificiam quia plu maid defat 
qnam alcndis palmonibasiit necenaritim. 

HxcommaptucnomenaintadUIecandaniobreniaiid^&pIltDiu 

a]ia,fiteaeperpeDfafaeriiir^nMdiaainTeriatem*TidentnrIacnlcB* 

tei Ulaftiaic & plaoe conBimtie, fimal<]ae valgaribus opinionibtB 

adaetfui ; cam qaam ob canram ita conftliuta Gi»,& fa^ 

hcc omnia difficile cttiqoam admodainfiti(iu- 

fiquoQoamodoJexpUcate* 

(no 

FINIS. 





Totemri»)Optircnlot9me»guo,Ie£Uirbcneuo}e,cxteiiiIslocisimpic(fio,. 
abfenteauihoreflcpettantumteiniinatirquclpaiiDin <Ji/Eco, bisnanl^ 
mUGoolepiftoluDm iniqms tempodbus.reinouJTis ti noflrucoitcAoii- 
basii)arujti>cni[ircxcrapIui5litciapcicgrina,vehiamexpofcunt. Reli— 
quaRiinutio»f3CJleintenlcgeaiiuin,faice qnx £c mom Inielleftom im. 
pccliaDt&:auiho[isrcnlumperaertant,0ii(unccefieeft^uamlegas,(quod 
HaUime poteii s) penna cotiigas. 

Pig-io.liD.i.dtinoiit{ran)r(|iio<]iiv«.Icge(lctnonft»tui,qiU'.l j^quKftirn^ilTtAioDe. 
■f-^ii«faUh.dlfrcAloticlio,if.roane(T<n3t93ip3giftlit>-l.faiRaotffoaTaiit.lii4,utnh>ttu- 
tnhiDtDrI.ti.iKiDineriiot'«"><"'(n'^(ai'.i;J.3r.atn4buniui-I-ci>Dt»humiiip.i4ilvi,prt 
TitR)tpciuiBinl.]i.ancriatatiGiU*.|>.tf.1.; caiifitTtitcaiiliiquibusl.jc.Dcgcmui ti^fee' 
nunip.K.I {.i^Bguinis-t'^£"i'>''^L7'F>-'>'"0 ??"''''<'''',•'■ ""■^'c'lt^i"')'''"'!- If ^ 
beaithattai!).ii.(]Uo4a>odatquoiiiodol.iik(OitDicioi.tceiniiitaii'. /l,t;. e^nlTnitic*- 
g[cfluil,]i:Ung0iiui'f^'igD>i'itfp.i7J.i(.iiiormiiR[r[t(raorfnlRcT(niI. t tiu<Dctiat.t 
«flcociaat!p.il.l.|jia[utxfAtiniutJift].7. LabotieiJtlabouB' p i^.l f.eifelintaa&t, 
^uioctiiRiTcxfcIli:iectiifltqDii)ciUDipio.1.7.caufiicaurzp.ti.Lt) ealoiii-fcoloriip, 
sj.Lt.cxallDGoocttxallifiatieljj.oiiiDtiOiiii t«iPBes6bixriincL]4 v»not*a[t(p.i4. 
1 ii.broDcbiat^iaDtlussp.ljlin.ii. iniflioDCintimBiilironci&Lu.^cDiHt diflendni' 
tuf.x6.\.f iUtiifiontaf aitet If Coium\.i^-toiit(f oBdtit* coiitffonintf.iiA.it. It- 
ColnaEuif icnoluliuil.it.Iuicncibutt'iii'actbiup jo.!'5.Ej:m(i-[IUti>moll«jSaatTaktK 
^iB^t^t,t^ inicujllij JreliiluiMitradi(iijUii{iDZ't'drglut]Q(DC, ttiiiitViBgunf. jr. I. If. 
rap(peyiirci|ccBrpiitiflcnip.}t.I.i,Eiiib*iDii)'f EiabtlraitniL 7. (piodbxt "f <]uodhatL 
9.iniBillctiDiiiilla:faiirccitiniiiincuurDfuiff>iit4).l.4.aD3floiDofin) tanalitiroliiil. If. 
ftfi^ui.iBiiigttBiini-fpiR^iiimxaeitlloif.if.t.i.y.ti<i\yff<'xc&isLit.hiu<»ffDffhre' 
(i{;i|iep )«.i4.iDiclJieTitDtt£uetioKUigticDt ]fiacp.j7.).tj.vicuHt^cttie3l.i<-nihi> 
leto>^>'Ml->'>'Coa£GDitcoa'i'CuDiI.)i'»lIi>laM'illaP'4C.I.;4^cirpDirDt<uinpiil- 
fiip.'4iJ }.iiat!'iniii»t'dtrpeiif(iitti^i>'^*it>iordirpcB(eiuil!ii. tiomlDcsHUtad tboini- 
Bct;UBtt)inI.}).adcKtii(-f dcxni). )4' ttiattri-^ itmt»ief.Ai:\-^.xtDniit\jitii^'[ xmviui 
r. }. roDdcafiBi t condcnEiDtBr ]. le cifantict rTxiDmL iS MJctocofini |vtt mictcKOfini 
«tI.i>.nitRiur}tineictBrp.}4J'j ^liDiuln'fID>DifIlUBl.5.(&afcII:puIuInt''^ad{4:^)p»- 
feml.lJt.pIorottiI1ntTic}cll(CI:^Dbt[TpIa, (ubftxtDpli. vdrubo£ioplaCiiij)inTpropoiti» 
bsguinicdcluli debet cflc ad anie contcDium IptoportioDc: vidcIUcifubaipUfubrtxni- 
■UTairDbo2apla:^(DiliterptoponioraDguiniie>:clufa,JtbctfircadaDiecoRttnump.44. 
kjr-TiBist'nancdiit Tcniiioanctiatp 4t I-')'' toiotttoiol.if. UuotmIaDioneil.17. 
Kddaii[iainticbtottiiiticiirioDt&Euii3onirici'ficiJdDiit--iDiiiciiiblon)a)cicitioi)catio- 
■!0iuin.cxp.4«.Ki.attcnttt*'i"'a<r- '*<-'■'' *^F''"i'''>''°^t (xjsdt OarinliD ic. diftt* 
uaiutdcfticDuap. 4^.1. jLaQnq.qDodaoi t auD^Dafiauoi^atnp jo.l.ij diftcDdaBtorfc 
JBlfcDi't'diflcBdiiBiui&piiiraiit l.|i. futgciUDiita, ^aca,t (uE|;tMiatiiuqDodp ft.lj^^ 
BgatBnxoipDS'f li^atusratpuil ig. tnt/iodcnDTirmiir'riicirlargu'Diipciaiictittlltan 
tiaao'trDt£ofitir,&iaiTiiS\tiDim{>rtiiiBit[>tiincniititfDmiiof tt.l.). ipfiaABD-f 
infatdEinl.g.(oIoitt<^ilorcl. It. fuptari£atutaiDR<^utt'>>p3'it>i"t:in,iBCDbiioat^ne 
f.fjl ij'iii^F'''^(*>'aDguii>i»t"''F''''''*'*''&''''"'P-H-'-"-**""''''^''^"''"'"^'''°'"'' 
IbdI It *pMiioi>£oii9t*pr3ri*t[tficiisp |(!.1.4,ian(<o(iiit^^i''ofu»lil.famt**"*l- 
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To the 
Most Serene and Invincible 

CHARLES, 

Of Great Britain^ France^ and Ireland^ 

KING: DEFENDER of the FAITH. 



M 



OST SERENE KING, 



The heart of animals is tJie basis of their 
life, the principle of the whole, the Sun of their 
Microcosm, that upon which all movement depends, 
from which all strength proceeds. The King in like 
manner is the basis of his Kingdom, the Sun of 
his World, the heart of the Commonwealth, whence 
all power derives, all grace appears. What I have 
here written of the movements of the heart I am the 
more emboldened to present to your Majesty, accord- 
ing to the Custom of the present age, because nearly 
all things human are done after human examples and 
many things in a King are after the pattern of the 
heart. The Knowledge of his heart therefore will 
not be useless to a King as embracing a kind of Divine 
example of his functions, — and it has ever been usual 
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with men to compare small things with great. Here 
at all events, best of Kings, placed as you are at the 
summit of human affairs, you may at once contemplate 
the prime mover in the body of man and the emblem 
of your own sovereign power. Accept therefore I most 
humbly beseech you most serene King with your 
wonted kindness and forbearance this my new 
Treatise upon the Heart : you who are yourself the 
new light of this age and indeed its true heart : a 
Prince abounding with virtue and grace : to whom 
we gladly refer all the blessings which England enjoys, 
all the pleasure in our lives. 

Your Most August Majesty s 
Most Devoted Servant^ 

JVilliam Harvey. 



To his very dear Friend 

DOCTOR ARGENT, 

The Excellent and Accomplished 
President of the Royal College 
of Physicians, and to other 
Learned Physicians, his most 
esteemed Colleagues. 

I Have already and repeatedly presented you, my 
learned friends, with my new views of the movement 
and function of the heart, in my anatomical lectures ; 
but having now for nine years and more confirmed these 
views by multiplied demonstrations in your presence, illus- 
trated them by arguments, and freed them from the objec- 
tions of the most learned and skilful Anatomists. 1 at length 
yield to the requests, I might say entreaties, of many, and 
here present them for general consideration in this Treatise. 

Were not the work indeed presented through you, my 
learned friends, I should scarceJy hope that it could come 
out scatheless and complete ; for you have been in general 
the faithful witnesses of almost all the instances from which 
I have either collected the truth or confuted error. You 
have seen my dissections, and at my demonstrations of all 
that I maintain to be objects of sense, you have been accus- 
tomed to stand by and confirm me with your testimony. And 
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as this book alone declares the blood to course and revolve 
by a new route, very different from the ancient and beaten 
pathway trodden for so many ages, and illustrated by such a 
host of learned and distinguished men, I was greatly afraid 
lest I might be charged with presumption did I lay my work 
before the public at home, or send it beyond seas for im- 
pression, unless I had first proposed its subject to you, had 
confirmed its conclusions by ocular demonstrations in your 
presence, had replied to your doubts and objections, and 
secured the assent and support of our distinguished President. 
For I was most intimately persuaded, that if I could make 
good my proposition before you and our College, illustrious 
by its numerous body of learned individuals, I had less to 
fear from others. I even ventured to hope that I should 
have the comfort of finding all that you had granted me in 
your entire love of truth, conceded by others who were philo- 
sophers like yourselves. True philosophers, who are only 
eager for truth and knowledge, never regard themselves as 
already so thoroughly informed, but that they welcome 
further information fi-om whomsoever and from wheresoever 
it may come ; nor are they so narrow-minded as to imagine 
any of the arts or sciences transmitted to us by the ancients, 
in such a state of forwardness or completeness, that nothing 
is left for the ingenuity and industry of others. On the 
contrary, very many maintain that all we know is still 
infinitely less than all that still remains unknown ; nor do 
philosophers pin their faith to others' precepts in such wise 
that they lose their liberty, and cease to give credence to the 
conclusions of their proper senses. Neither do they swear 
such fealty to their mistress Antiquity, that they openly, and 
in sight of all, deny and desert their friend Truth. But 
even as they see that the credulous and vain are disposed at 
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the first hint to accept and to believe everything that is pro- 
posed to them, so do they observe that the dull and unintel- 
tectual are indisposed to see what lies before their eyes, and 
even deny the light of the noonday sun. They teach us in 
our course of philosophy to sedulously avoid the fables of the 
poets and the fancies of the vulgar, as the false conclusions 
of the sceptics. And then the studious, and good, and true, 
never suffer their minds to be warped by the passions of 
hatred and envy, which unfit men duly to weigh the argu- 
ments that are advanced in behalf of truth, or to appreciate 
the proposition that is even fairly demonstrated. Neither do 
they think it unworthy of them to change their opinion if 
truth and undoubted demonstration require them to do so. 
They do not esteem it discreditable to desert error, though 
sanctioned by the highest antiquity, for they know full well 
that to err, to be deceived, is human ; that many things are 
discovered by accident, and that many may be learned indif- 
ferently from any quarter, by an old man from a youth, by a 
person of understanding from one of inferior capacity. 

My dear colleagues,! had no purpose to swell this Treatise 
into a large volume by quoting the names and writings of 
Anatomists, or to make a parade of the strength or my 
memory, the extent of my reading, and the amount of my 
pains ; because I profess both to learn and to teach anatomy, 
not from books but from dissections ; not from the positions 
of philosophers but from the fabric of nature ; and then 
because I do not think it right or proper to strive to take 
from the ancients any honour that is their due, nor yet to 
dispute with the moderns, and enter into controversy with 
those who have excelled in anatomy and been my teachers, 
I would not charge with wilful falsehood anyone who was 
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sincerely an»ous for truth, nor lay it to anyone's door as 
a crime that he had fallen into error. I avow myself the 
partisan of Truth ; and I can indeed say that I have used all 
my endeavours, bestowed all my pains on an attempt to pro- 
duce something that should be agreeable to the good, profit- 
able to the learned, and useful to letters. 

Farewelly most worthy Doctors^ 
And think kindly of your Anatomist^ 



W^illiam Harvey. 



ANATOMICAL DISSERTATION 

UPON THE 

MOVEMENT OF THE HEART 
AND BLOOD IN ANIMALS. 



Introduction. 



AS we are about to discuss the movement, action, and use 
of the heart and arteries, it is incumbent upon us first 
to slate what has been thought of these things by 
others in their writings, and what has been held by the 
vulgar and by tradition, in order that what is true may be 
confirmed, and what is false set right by dissection, multiplied 
experience, and accurate observation. 

Almost all anatomists, physicans, and philosophers, up to the 
present time, have supposed, with Qalen, that the object of the 
pulse was the same as that of respiration, and only differed in one 
particular, this being conceived to depend on the animal, the 
respiration on the vital faculty ; the two, in all other respects, 
whether with reference to purpose or to motion, comporting 
themselves alike. Whence it is affirmed, as by Hieronyinus 
Fabricius oi Aquaptndente, in his book on 'Respiration,' which 
has lately appeared, that as the pulsation of the heart and 
arteries does not suffice for the ventilation and refrigeration of 
the blood, therefore were the lungs fashioned to surround the 
heart. From this it appears, that whatever has hitherto been 
said upon the systole and diastole, or on the movement of the 
heart and arteries, has been said with especial reference to the 
lungs. 

But as the structure and movements of the heart diiTer from 
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those of the lungs, and the movements of the arteries from those 
of the chest, so it seems likel/ that other ends and offices will 
thence arise, and that the pulsations and uses of the heart, like- 
wise of the arteries, will differ in many respects from the hcavings 
and uses of the chest and lungs. For did the arterial pulse and 
the respiration serve the same ends ; did the arteries in their 
diastole take air into their cavities, as commonly stated, and in 
their systole emit fuliginous vapours by the same pores of the 
flesh and skin ; and further, did they, in the time intermediate 
between the diastole and the systole, contain air, and at all times 
either air, or spirits, or fuliginous vapours, what should then be 
said to (jakn, who wrote a book on purpose to show that by 
nature the arteries contained blood, and nothing but blood, and 
consequently neither spirits nor air, as may be readily gathered 
from the experiments and reasonings contained in the same 
tiook ? Now if the arteries are filled in the diastole with air then 
taken into them (a larger quantity of air penetrating when the 
pulse is large and full), it must come to pass, that if you plunge 
into a bath of water or of oil when the pulse is strong and full, 
it ought forthwith to become either smaller or much slower, 
since the circumambient bath will render it either difficult or 
impossible for the air to penetrate. In like manner, as all the 
arteries, those that arc dtep-sealed as well as those that arc 
superficial, are dilated at the same instant, and with the same 
rapidity, how is it possible that air should penetrate lo the deeper 
parts as freely and quickly through the skin, flesh, and other 
structures, as through the mere cuticle? And how should the 
arteries of the fiietus draw air into their cavities through the 
abdomen of the mother and the body of the womb? And how 
should seals, whales, dolphins and other cetaceans, and lishcs of 
every description, living in the depths of the sea, take in and 
emit air by the diastole and systole of their arteries through the 
infinite mass of waters ? For lo say that they absorb the air that 
is present in the water, and emit their fumes into this medium, 
wcte to utter something very like a ligment. And if the arteries 
in their systole expel fuliginous vapours from their cavities 
through the pores of the flesh and skin, why not the spirits. 
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which are said to be contained in these vessels, at the same time, 
since spirits are much more subtle than fuligiiiaus vapours or 
smoke ? And if the arteries take in and cast out air in the 
systole and diastole, like the lungs in the process of respiration, 
wliy do they not do the same thing when a wound is made 
in one of them, as in the operation of arteriotomy ? When the 
windpipe is divided, it is sufficiently obvious that the air enters 
and returns through the wound by two opposite movements; but 
when an artery is divided, it is equally manifest that blood 
escapes in one continuous stream, and that no air either enters or 
issues. If the pulsations of the arteries fan and refrigerate the 
several parts of the body as the lungs do the heart, how comes it, 
as is commonly said, that the arteries carry the vital blood into 
the different parts, abundantly charged with vital spirits, which 
cherish the heat of these parts, sustain them when asleep, and 
recruit them when exhausted ? How should it happen that, if 
you tic the arteries, immediately the parts not only become 
torpid, and frigid, and look pale, but at length cease even to be 
nourished ? This, according to Qafen, is because they are deprived 
of the heat which flowed through all parts from the heart, as its 
source ; whence it would appear that the arteries rather carry 
warmth to the parts than serve for any fanning or refrigeration. 
Besides, how can their diastole draw spirits from the heart to 
warm the body and its parts, and means of cooling them from 
without ? Still further, although some affirm that the lungs, 
arteries, and heart have all the same offices, they yet maintain 
that the heart is the workshop of the spirits, and that the 
arteries contain and transmit them ; denying, however, in oppo- 
sition to the opinion of Columbus, that the lungs can either 
make or contain spirits. They then assert, with QaUn, against 
Erasistratus, that it is blood, not spirits, which is contained in the 
arteries. 

These opinions are seen to be so incongruous and mutually 
subversive that every one of them is justly brought under 
suspicion. That it is blood and blood alone which is contained 
in the arteries is made manifest by the experiment of Qalen. by 
arteriotomy, and by wounds ; for from a single divided artery, as 
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Qalen himself affirms in more than one place, the whole of the 
blood may be withdrawn in the course of half an hour, or less. 
The experiment of Qalen alluded to is this: ' If you include a 
portion of an artery between two ligatures, and slit it open 
lengthways, you will find nothing but blood ;' and thus he proves 
that the arteries contain blood only. And we too may be per- 
mitted to proceed by a like train of reasoning : if we find the 
same blood in the arteries as in the veins, after having tied them 
in the same way, as I have myself repeatedly ascertained, both 
in the dead body and in living animals, we may fairly conclude 
that the arteries contain the same blood as the veins, and nothing 
but the same blood. Some, whilst they attempt to lessen the 
difficulty, affirm that the blood is spirituous and arterious, and 
virtually concede that the office of the arteries is to carry blood 
from the heart into the whole of the body, and that they are 
therefore filled with blood ; for spirituous blood is not the less 
blood on that account. And no one denies that the blood as 
such, even the portion of it which flows in the veins, is imbued 
with spirits. But if that portion which is contained in the arteries 
be richer in spirits, it is still to be believed that these spirits are 
inseparable from the blood, like those in the veins ; that the blood 
and spirits constitute one body (like whey and butter in milk, or 
heat in hot water), with which the arteries are charged, and for 
the distribution of which from the heart they are provided, and 
that this body is nothin<^ else than blood. But if this blood be 
said to be drawn from the heart into the arteries by the diastole 
of these vessels, it is then assumed that the arteries by their dis- 
tension are filled with blood, and not with the surrounding air, as 
heretofore ; for if they be said also to become filled with air from 
the ambient atmosphere, how and when, I ask, can they receive 
blood from the heart? If it be answered : during the systole, I 
say it seems to be impossible ; the arteries would then have to 
fill while they contracted, to fill, and yet not become distended. 
But if it be said : during the diastole, they would then, and for 
two opposite purposes, be receiving both blood and air, and heat 
and cold, which is improbable. Further, when it is affirmed that 
the diastole of the heart and arteries is simultaneous, and the 
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systole of the two is also concurrent, there is another incongruity. 
For how can two bodies mutually connected, which are simul- 
taneously distended, attract or draw anything from one another; 
or, being simultaneously contracted, receive anything from each 
other } And then, it seems impossible that one body can thus 
attract another body into itself, so as to become distended, seeing 
that to be distended is to be passive, unless, in the manner of a 
sponge, which has been previously compressed by an external 
force, it is returning to its natural state. But it is difficult to 
conceive that there can be anything of this kind in the arteries. 
The arteries dilate, because they are filled like bladders or 
leathern bottles ; they are not filled because they expand like 
bellows. This I think easy of demonstration, and indeed con- 
ceive that I have already proved it. Nevertheless, in that book 
of (jalen headed ' Quod Sanguis continetur in Arteriis,' he 
quotes an experiment to prove the contrary: An artery having 
been exposed, is opened longitudinally, and a reed or other 
pervious tube is inserted into the vessel through the opening by 
which the blood is prevented from being lost, and the wound is 
closed. 'So long,' he says, 'as things are thus arranged, the 
whole artery will pulsate ; but if you now throw a ligature about 
the vessel and tightly compress its walls over the lube, you will 
no longer ace the artery beating beyond the ligature.' 1 have 
never performed this experiment of QaUn's, nor do I think that 
it could very well be performed in the living body, on account of 
the profuse flow of blood that would take place from the vessel 
which was operated on ; neither would the tube effectually close 
the wound in the vessel without a ligature ; and I cannot doubt 
but that the blood would be found to flow out between the tube 
and the vessel. Still Qalen appears by this experiment to prove 
both that thepulsative property extends from the heart by the 
walls of the arteries, and that the arteries, whilst they dilate, are 
filled by that pulsific force, because they expand like bellows, and 
do not dilate as if they are filled like skins. But the contrary is 
obvious in arteriotomy and in wounds ; for the blood spurting 
from the arteries escapes with force, now further, now not so far, 
alternately, or in jets ; and the jet always takes place with the 
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movement, and the vessel that supplies them is of such dimensions, 
what is the use or meaning of the pulse of the right ventricle ? 
and why was Nature reduced to the necessity of adding another 
ventricle for the sole purpose of nourishing the lungs ? 

When it is said that the left ventricle draws materials for the 
formation of spirits, air, and blood, from the lungs and right 
sinuses of the heart, and in like manner sends spirituous blood 
into the aorta, drawing fuliginous vapours thence, and sending 
them by the pulmonary veins into the lungs, whence spirits arc 
at the same time obtained for transmission into the aorta, I ask 
how, and by what means, is the separation effected ? And how 
comes it that spirits and fuliginous vapours can pass hither and 
thither without admixture or confusion ? If the mitral cuspidate 
valves do not prevent the egress of fuliginous vapours to the 
lungs, how should they oppose the escape of air .' And how 
should the semilunars hinder the regress of spirits from the aorta 
upon each supervening diastole of the heart? Above all, how 
can they say that the spirituous blood is sent from the pulmonary 
veins by the left ventricle into the lungs without any obstacle to 
its passage from the mitral valves, when they have previously 
asserted that the air entered by the same vessel from the lungs 
into the left ventricle, and have brought forward these same 
mitral valves as obstacles to its retrogression ? Good Godl how 
should the mitral valves prevent the regurgitation of air and not 
of blood ? 

Moreover, when they attribute the pulmonary artery, a vessel of 
great size, with the coverings of an artery, to none but a kind of 
private and single purpose, that, namely, of nourishing the lungs, 
why should the pulmonary vei n, which is scarcely so large, which 
has the coats of a vein, and Is soft and lax, be presumed to be 
made for many — three or four, different uses ? For they will 
have it that air passes through this vessel from the lungs into the 
left ventricle ; that fuliginous vapours escape by it from the heart 
into the lungs; and that a portion of the spirituous blood is 
distributed to the lungs for their refreshment. 

If they will have it that fumes and air — fumes Rowing from, 
air proceeding towards, the heart — are transmitted by the same 
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conduit, I reply, that Nature is not wont to construct but one 
vessel, to contrive bul one way for such contrary movements and 
purposes, nor is anything of the kind seen elsewhere. 

If fumes or fuHginous vapours and air permeate this vessel, 
as ihey do the pulmonary bronchia, wherefore do we find neither 
air nor fuliginous vapours when wc divide the pulmonary vein ? 
Why do we always find this vessel full of sluggish blood, never of 
air, whilst in the lungs we find abundance of air remaining ? 

If anyone will perform Qalen's experiment of dividing the 
trachea of a living dog, forcibly distending the lungs with a pair 
of bellows, and then tying the trachea securely, he will find, 
when he has laid open the thorax, abundance of air in the lungs, 
even to their extreme investing tunic, but none in either the 
pulmonary veins, or left ventricle of the heart. But did the heart 
either attract air from the lungs, or did the lungs transmit any 
air to the heart, in the living dog, much more ought this to be 
the case in the experiment just referred to. Who, indeed, doubts 
that, did he inflate the lungs of a subject in the dissecting-room, 
he would instantly see the air making its way by this route, were 
there actually any such passage for it ? But this office of the 
pulmonary veins, namely, the transference of air from the lungs 
to the heart, is held of such importance, that Hieronymus Fabricius 
of AquapendtttU. contends that the lungs were made for the sake 
of this vessel, and that it constitutes the principal element in their 
structure. 

But 1 should like to be informed why, if the pulmonary vein 
were destined for tlie conveyance of air, it has the structure of a 
blood-vessel here. Nature had rather need of annular tubes, 
such as those of the bronchia, in order that they might always 
remain open, and not be liable to collapse ; and that they might 
continue entirely free from blood, lest the liquid should interfere 
with the passage of the air, as it so obviously does when the 
lungs labour from being either greatly oppressed or loaded in a 
less degree with phlegm, as they are when the breathing is 
performed with a sibilous or rattling noise. 

Still less is that opinion to be tolerated which, as a twofold 
material, one aereal, one sanguineous, is required for the compo- 
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sition of vital spirits, supposes the blood to ooze through the 
septum of the heart from the right to the left ventricle by certain 
secret pores, and the air to be attracted from the lungs through 
the great vessel, the pulmonary vein ; and which consequently, 
will have it, that there are numerous pores in the septum of the 
heart adapted for the transmission of the blood. But, by 
Hercules, no such pores can be demonstrated, nor in fact do any 
such exist. For the septum of the heart is of a denser and more 
compact structure than any portion of the body, except the 
bones and sinews. But even supposing that there were foramina 
or pores in this situation, how could one of the ventricles extract 
anything from the other — the left, e^,^ obtain blood from the 
right, when we see that both ventricles contract and dilate simul- 
taneously ? Why should we not rather believe that the right 
took spirits from the left, than that the left obtained blood from 
the right ventricle, through these foramina ? But it is certainly 
mysterious and incongruous that blood should be supposed to be 
most commodiously drawn through a set of obscure or invisible 
ducts, and air through perfectly open passages, at one and the 
same moment. And why, I ask, is recourse had to secret and 
invisible porosities, to uncertain and obscure channels, to explain 
the passage of the blood into the left ventricle, when there is so 
open a way through the pulmonary veins ? I own it has always 
appeared extraordinary to me that they should have chosen to 
make, or rather to imagine, a way through the thick, hard, dense, 
and most compact septum of the heart, rather than take that by 
the open pulmonary vein, or even through the lax, soft, and 
spongy substance of the lungs at large. Besides, if the blood 
could permeate the substance of the septum, or could be imbibed 
from the ventricles, what use were there for the coronary artery 
and vein, branches of which proceed to the septum itself, to 
supply it with nourishment ? And what is especially worthy of 
notice is this : if in the foetus, where everything is more lax and 
soft, Nature saw herself reduced to the necessity of bringing the 
blood from the right into the left side of the heart by the foramen 
ovale, from the vena cava through the pulmonary vein, how 
should it be likely that in the adult she should pass it so com- 
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modiously, and without an effort, through the septum of the 
ventricles, which has now become denser by age ? 

Andreas Laurentiits* resting on the authority of Qaien^ and 
the experience of Hollerius, asserts and proves that the serum 
and pus in empyema, absorbed from the cavities of the chest 
into the pulmonary vein, may be expelled and got rid of with 
the urine and faeces througii the left ventricle of the heart and 
arteries. He quotes the case of a certain fjerson affected with 
melancholia, and who suffered from repeated fainting fits, who 
was relieved from the paroxysms on passing a quantity of turbid, 
fetid, and acrid urine. But he died at last, worn out by the 
disease ; and when the body came to be opened after death, no 
fluid like that he had micturated was discovered either In the 
bladder or in the kidneys ; but in the left ventricle of the heart 
and cavity of the thorax plenty of it was met with. And then 
Laitrentiits boasts that he had predicted the cause of the 
symptoms. For my own part, however, I cannot but wonder, 
since he had divined and predicted that heterogeneous matter 
could be discharged by the course he indicates, why he could 
not or would not perceive, and inform us that, in the natural 
slate of things, the blood might be commodiously transferred 
from the lungs to the left ventricle of the heart by the very 
same route. 

Since, therefore, from the foregoing considerations and many 
others to the same effect, it is plain that what has heretofore been 
said concerning the movement and function of the heart and 
arteries must appear obscure, inconsistent or even impossible to 
him who carefully considers the entire subject, it will be proper to 
look more narrowly into the matter, to contemplate the movement 
of the heart and arteries, not only in man, but in all animals that 
have hearts ; and also, by frequent appeals to vivisection and 
continual ocular inspection, to investigate and discern tlic truth. 



* lib. ix., cap. xi., quest, i 



t De LocJE Afiectis, lib. vj., cap. ?■ 



20 Of the Movement 

Chapter I. 

T!he Author's Motives for Writing. 

WHEN I first gave my mind to vivisections, as a means 
of discovering the movements and uses of the heart, 
and sought to discover these from actual inspection, 
and not from the writings of others, I found the 
task so truly arduous, so full of difficulties, that I was almost 
tempted to think, with Fracastorius^ that the movement of the 
heart was only to be comprehended by God. For I could neither 
rightly perceive at first when the systole and when the diastole 
took place, nor when and where dilatation and contraction 
occurred, by reason of the rapidity of the movement, which in 
many animals is accomplished in the twinkling of an eye, coming 
and going like a flash of lightning ; so that the systole presented 
itself to me now from this point, now from that ; the diastole 
the same ; and then everything was reversed, the movements 
occurring, as it seemed, variously and confusedly together. My 
mind was therefore greatly unsettled, nor did I know what I 
should myself conclude, nor what believe from others. I was 
not surprised that Andreas Laurentius should have written that 
the movement of the heart was as perplexing as the flux and 
reflux of Euripus had appeared to Aristotle. 

At length, and by using greater and daily diligence and 
investigation, making frequent inspection of many and various 
animals, and collating numerous observations, I thought that I 
had attained to the truth, that I should extricate myself and 
escape from this labyrinth, and that I had discovered what I so 
much desired, both the movement and the use of the heart and 
arteries. From that time I have not hesitated to expose my 
views upon these subjects, not only in private to my friends, but 
also in public, in my anatomical lectures, after the manner of the 
Academy of old. 
These views, as usual, pleased some more, others less ; some 
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chid and calumniated me, and laid it to me as a crime that I had 
dared to depart from the precepts and opinion of all Anatomists ; 
others desired further explanations of the novelties, which they 
said were both worthy of consideration, and might perchance be 
found of signal use. At length, yielding to the requests of my 
friends, that all might be made participators in my labours, and 
partly moved by the envy of others, who, receiving my views 
with uncandid minds and understanding them indifferently, have 
essayed to traduce me publicly, I have been moved to commit 
these things to the press, in order that all may be enabled to 
form an opinion both of mc and my labours. This step I take 
all the more willingly, seeing thai Huronymus Fabrkius of 
Aqitapendente, although he has accurately and learnedly de- 
lineated almo.it every one of the several parts of animals in a 
special work, has left the heart alone untouched. Finally, if any 
use or benefit to this department of the republic of letters should 
accrue from my labours, it will, perhaps, be allowed that I have 
not lived idly, and, as the old man in the comedy says : 

J70R nevtryel hath anyone attained 

to such perfection, but that time, and place. 
And use, have brought addition to his knowledge ; 
Or made correction, or admonislied him, 
That he was ignorant of muck which he 
Had thought he knew ; or led him to reject 
IVhat he had once esteemed of highest price. 

So will it, perchance, be found with reference to the heart at this 
time; or others, at least, starting hence, with the way pointed 
out to them, advancing under the guidance of a happier genius, 
may make occasion to proceed more fortunately, and to Inquire 
more accurately. 
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Chapter II. 



Of the Movements of the Heart, as seen in the Dissec- 
tion of Living Animals. 

IN the first place, then, when the chest of a living animal is 
laid open and the capsule that immediately surrounds the 
heart is slit up or removed, the organ is seen now to move, 
now to be at rest ; — there is a time when it moves, and a 
time when it is at rest. 

These things are more obvious in the colder animals, such as 
toads, Trogs, serpents, small fishes, crabs, shrimps, snails and 
shell-fish. They also become more distinct in warm-blooded 
animals, such as the do^ and hog, if they be attentively noted 
when the heart begins to flag, to move more slowly, and, as it 
were, to die : the movements then become slower and rarer, the 
pauses longer, by which it is made much more easy to perceive 
and unravel what the movements really are, and how they are 
performed. In the pause, as in death, the heart is soft, flaccid, 
exhausted, lying, as it were, at rest. 

In the movement, and interval in which this is accomplished, 
three principal circumstances are to be noted : 

1. That the heart is erected, and rises upwards to a point, so 
that at this time it strikes against the breast, and the pulse is felt 
externally. 

2. That it is everywhere contracted, but more especially 
towards the sides, so that it looks narrower, relatively longer, 
more drawn together. The heart of an eel taken out of the 
body of the animal and placed upon the table or the hand, shows 
these particulars ; but the same things are manifest in the hearts 
of small fishes and of those colder animals where the organ is 
more conical or elongated. 

3. The heart being grasped in the hand, is felt to become 
harder during its action. Now this hardness proceeds from 
tension, precisely as when the forearm is grasped, its tendons 
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are perceived to become tense and resilient when the fingers are 
moved. 

4. It may further be observed in fishes, and the colder-blooded 
animals, such as frogs, serpents, &c., that the heart, when it 
moves, becomes of a paler colour, when quiescent of a deeper 
blood -red colour. 

From these particulars it appeared to me evident that the 
movement of the heart consists in a certain universal tension — 
both contraction in the line of its fibres, and constriction in every 
sense. It becomes erect, hard, and of diminished size during its 
action ; the movement is plainly of the same nature as that of the 
muscles when they contract in the line of their sinews and fibres ; 
for the muscles, when in action, acquire vigour and tenseness, 
and from soft become hard, prominent and thickened : in the 
same manner the heart. 

We are therefore authorized to conclude that the heart, at the 
moment of its action, is at once constricted on all sides, rendered 
thicker in its parietes and smaller in its ventricles, and so made 
apt to project or expel its charge of blood. This, indeed, is 
made sufficiently manifest by the preceding fourth observation in 
which we have seen that the heart, by squeezing out the blood 
it contains becomes paler, and then when it sinks into repose and 
the ventricle is filled anew with blood, that the deeper crimson 
colour returns. But no one need remain in doubt of the fact, 
for if the ventricle be pierced the blood will be seen to be forcibly 
projected outwards upon each movement or pulsation when the 
heart is tense. 

These things, therefore, happen togetheror at ihesame instant: 
the tension of the heart, the pulse of its apex, which is felt 
externally by its striking against the chest, the thickening of its 
parietes, and the forcible expulsion of the blood it contains by the 
constriction of its ventricles. 

Hence the very opposite of the opinions commonly received, 
appears to be true ; inasmuch as it is generally believed that 
when the heart strikes the breast and the pulse is ftlt without, 
the heart is dilated in its ventricles and is filled with blood; hut 
the contrary of this is the fact, and the heart, when it contracts 
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[and the shock is given], is emptied. Whence the movement 
which is generally regarded as the diastole of the heart, is in 
truth its systole. And in like manner the intrinsic movement of 
the heart is not the diastole but the systole ; neither is it in the 
diastole that the heart grows firm and tense, but in the systole, 
for then only, when tense, is it moved and made vigorous. 

Neither is it by any means to be allowed that the heart only 
moves in the line of its straight fibres, although the great 
VesaliuSf giving this notion countenance, quotes a bundle of 
osiers bound in a pyramidal heap in illustration ; meaning, that 
as the apex is approached to the base, so are the sides made to 
bulge out in the fashion of arches, the cavities to dilate, the 
ventricles to acquire the form of a cupping-glass and so to suck 
in the blood. But the true effect of every one of its fibres is to 
constringe the heart at the same time that they render it tense ; 
and this rather with the effect of thickening and amplifying the 
walls and substance of the organ than enlarging its ventricles. 
And, again, as the fibres run from the apex to the base, and draw 
the apex towards the base, they do not tend to make the walls 
of the heart bulge out in circles, but rather the contrary ; inas- 
much as every fibre that is circularly disposed, tends to become 
straight when it contracts ; and is distended laterally and 
thickened, as in the case of muscular fibres in general, when 
they contract, that is, when they are shortened longitudinally, as 
we see them in the bellies of the muscles of the body at large. 
To all this let it be added, that not only are the ventricles con- 
tracted in virtue of the direction and condensation of their walls, 
but further, that those fibres, or bands, styled nerves hy Aristotle^ 
which are so conspicuous in the ventricles of the larger animals, 
and contain all the straight fibres, (the parietes of the heart con- 
taining only circular ones,) when they contract simultaneously, 
by an admirable adjustment all the internal surfaces are drawn 
together, as if with cords, and so is the chaiige of blood expelled 
with force. 

Neither is it true, as vulgarly believed, that the heart by any 
dilatation or movement of its own, has the power of drawing the 
blood into the ventricles ; for when it acts and becomes tense. 
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the blood is expelled ; when it relaxes and sinks tc^ether, it 
receives the blood in the manner and wise which will by-and-by 
be explained. 



Chapter III. 



Of the Movements of Arteries, as seen in the Dissec- 
tion of Living Animals. 

IN connection with the movements of the heart these things 
are further to be observed having reference to the move- 
ments and pulses of the arteries ; 

I. At the moment that the heart contracts, and when 
the breast is struck, when, in short, the organ is in its state of 
systole, the arteries are dilated, yield a pulse, and are in the 
state of diastole. In like manner, when the right ventricle 
contracts and propels its charge of blood, the pulmonary artery 
is distended at the same time with the other arteries of the 
body. 

2. When the left ventricle ceases to act, to contract, to pulsate, 
the pulse in the arteries also ceases ; further, when this ventricle 
contracts languidly, the pulse in the arteries is scarcely percep- 
tible. In like manner, the pulse in the right ventricle failing, 
the pulse in the pulmonary artery ceases also. 

3. Further, when an artery is divided or punctured, the blood 
is seen to be forcibly propelled from the wound at the moment 
the left ventricle contracts ; and, again, when the pulmonary 
artery is wounded, the blood will be seen spirting forth with 
violence at the instant when the right ventricle contracts. 

So also in fishes, if the vessel which leads from the heart to 
the gilts be divided, at the moment when the heart becomes 
tense and contracted, at the same moment does the blood flow 
with force from the divided vessel. 

In the same way, when we see the blood in arteriotomy pro- 
jected now to a greater, now to a less distance, and that the 
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greater jet corresponds to the diastole of the artery and to the 
time when the heart contracts and strikes the ribs, and is in its 
state of systole, we understand that the blood is expelled by the 
same movement. 

From these facts it is manifest, in opposition to commonly 
received opinions, that the diastole of the arteries corresponds 
with the time of the heart's systole ; and that the arteries are 
filled and distended by the blood forced into them by the con- 
traction of the ventricles ; the arteries, therefore, are distended, 
because they are filled like sacs or bladders, and are not filled 
because they expand like bellows. It is in virtue of one and the 
same cause, therefore, that all the arteries of the body pulsate, 
!//>., the contraction of the left ventricle ; in the same way as 
the pulmonary artery pulsates by the contraction of the right 
ventricle. 

Finally, that the pulses of the arteries are due to the impulses 
of the blood from the left ventricle, may be illustrated by blow- 
ing into a glove, when the whole of the fingers will be found to 
become distended at one and the same time, and in their tension 
to bear some resemblance to the pulse. For in the ratio of the 
tension is the pulse of the heart, fuller, stronger, and more 
frequent as that acts more vigorously, still preserving the rhythm 
and volume, and order of the heart's contractions. Nor is it to 
be expected that because of the movement of the blood, the 
time at which the contraction of the heart takes place, and that 
at which the pulse in an artery (especially a distant one) is felt, 
shall be otherwise than simultaneous : it is here the same as in 
blowing up a glove or bladder ; for in a plenum (as in a drum, a 
long piece of timber, 6*^.), the stroke and the movement occur at 
both extremities at the same time. Aristotle ^^ too, has said, 'the 
blood of all animals palpitates within their veins' (meaning the 
arteries), 'and by the pulse is sent everywhere simultaneously.' 
And further,f ' thus do all the veins pulsate together and by 
successive strokes, because they all depend upon the heart ; and, 
as it is always in movement, so are they likewise always moving 
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together, but by successive movements.' It is well to observe 
with Galen, in this pUce, that the old philosophers called the 
arteries veins. 

I happened upon one occasion to have a particular case under 
my care, which plainly satisfied me of this truth : A certain 
person was affected with a lai^e pulsating tumour on the right 
side of the neck, called an aneurism, just at that part where the 
artery descends into the axilla, produced by an erosion of the 
artery itself, and daily increasing in size ; this tumour was visibly 
distended as it received the charge of blood brought to it by the 
artery, with each stroke of the heart : the connection of parts was 
obvious when the body of the patient came to be opened after 
his death. The pulse in the corresponding arm was small, in 
consequence of the greater portion of the blood being diverted 
into the tumour and so intercepted. 

Whence it appears that wherever the movement of the blood 
through the arteries is impeded, whether it be by compression 
or infarction, or interception, there do the remote divisions of 
the arteries beat less forcibly, seeing that the pulse of the arteries 
IS nothing more than the impulse or shock of the blood in these 
vessels. 



Chapter IV. 



Of the Movement of the Heart and its Auricles, as 
seen in the Bodies of Living Animals. 

BESIDES the movements already spoken of, we have still 
to consider those that appertain to the auricles. 
Caspar Baukin And John Riolan ,* most learned men 
and skilful Anatomists, inform us, from their observa- 
tions, that if we carefully watch the movements of the heart in 
the vivisection of an animal, we shall perceive four movements 
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distinct in time and in place, two of which are proper to the 
auricles, two to the ventricles. With all deference to such 
authority, I say that there are four movements distinct in point of 
place, but not of time ; for the two auricles move together, and 
so also do the two ventricles, in such wise that though the places 
be four, the times are only two. And this occurs in the following 
manner : 

There are, as it were, two movements going on together ; one 
of the auricles, another of the ventricles ; these by no means 
taking place simultaneously, but the movement of the auricles 
preceding, that of the heart following ; the movement appearing 
to begin from the auricles and to extend to the ventricles. When 
all things are becoming languid^ and the heart is dying, as also 
in fishes and the colder blooded animals, there is a short pause 
between these two movements, so that the heart aroused, as it were, 
appears to respond to the movement, now more quickly, now more 
tardily ; and at length, when near to death, it ceases to respond by 
its proper movement, but seems, as it were, to nod the head, and 
is so slightly moved that it appears rather to give signs of move- 
ment to the pulsating auricle, than actually to move. The heart, 
therefore, ceases to pulsate sooner than the auricles, so that the 
auricles have been said to outlive it, the left ventricle ceasing to 
pulsate first of all ; then its auricle^ next the right ventricle ; and, 
finally, all the other parts being at rest and dead, as Qalen long 
since observed, the right auricle still continues to beat ; life, 
therefore, appears to linger longest in the right auricle. Whilst 
the heart is gradually dying, it is sometimes seen to reply, after 
two or three contractions of the auricles, roused as it were to 
action, and making a single pulsation, slowly, unwillingly, and 
with an effort. 

But this especially is to be noted, that after the heart has 
ceased to beat, the auricles however still contracting, a finger 
placed upon the ventricles perceives the several pulsations of the 
auricles, precisely in the same way and for the same reason, as 
we have said, that the pulses of the ventricles are felt in the 
arteries, to wit, the distension produced by the jet of blood. And 
if at this time, the auricles alone pulsating, the point of the heart 
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be cut oIT with a pair of scissors, you will perceive the blood 
flowing out upon each contraction of the auricles. Whence it is 
manifest that the blood enters the ventricles, not by any attrac- 
tion or dilatation of the heart, but by being thrown into them by 
the pulses of the auricles. 

And here I would observe, that whenever I speak of pulsa- 
tions as occurring in the auricles or ventricles, I mean contrac- 
tions ; first the auricles contract, and then and subsequently the 
heart itself contracts. When the auricles contract they are seen 
to become whiter, especially where they contain but iiltle blood ; 
but they are filled as magazines or resevoirs of the blood, which 
is tending spontaneously and, by its movement in the veins, under 
pressure towards the centre ; the whiteness indicated is most 
conspicuous towards the extremities or edges of the auricles at 
the time of their contractions. 

In fishes and frogs, and other animals which have hearts with 
but a single ventricle, and for an auricle have a kind of bladder 
much distended with blood, at the base of the organ, you may 
very plainly perceive this bladder contracting first, and the con- 
traction of the heart or ventricle following afterwards. 

But I think it right to describe what I have observed of an 
opposite character: the heart of an eel, of several fishes, and 
even of some [of the higher] animals taken out of the body, 
pulsates without auricles ; nay, if it be cut in pieces the several 
parts may still be seen contracting and relaxing ; so that in 
these creatures the body of the heart may be seen pulsating and 
palpitating, after the cessation of all movement in the auricle. But 
is not this perchance peculiar to animals more tenacious of life, 
whose radical moisture is more glutinous, or fat and sluggish, 
and less readily soluble.' The same faculty indeed appears in 
the flesh of eels, which even when skinned and embowelled, and 
cut into pieces, are still seen to move. 

Experimenting with a pigeon upon one occasion, after the 
heart had wholly ceased to pulsate, and the auricles too had 
become motionless, I kept my finger wetted with saliva and 
warm for a short time upon the heart, and observed, that under 
the influence of this fomentation it recovered new strength and 
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life, so that both ventricles and auricles pulsated, contracting 
and relaxing alternately, recalled as it were from death to life. 

Besides this, however, I have occasionally observed, after the 
heart and even its right auricle had ceased pulsating — when it 
was in articulo mortis in short — that an obscure movement, an 
undulation or palpitation, remained in the blood itself, which was 
contained in the right auricle, this being apparent so long as it 
was imbued with heat and spirit And indeed a circumstance 
of the same kind is extremely manifest in the course of the 
generation of animals, as may be seen in the course 6f the first 
seven days of the incubation of the chick: A drop of blood 
makes its appearance which palpitates, as Aristotle had already 
observed ; from this, when the growth is further advanced and 
the chick is fashioned, the auricles of the heart are formed, 
which pulsating henceforth give constant signs of life. When 
at length, and after the lapse of a few days, the outline of the 
body begins to be distinguished, then is the ventricular part of 
the heart also produced ; but it continues for a time white and 
apparently bloodless, like the rest of the animal ; neither does it 
pulsate or give signs of movement. I have seen a similar condi- 
tion of the heart in the human foetus about the beginning of the 
third month, the heart being then whitish and bloodless, although 
its auricles contained a considerable quantity of purple blood. 
In the same way in the egg, when the chick was formed and had 
increased in size, the heart too increased and acquired ventricles, 
which then began to receive and to transmit blood. 

And this leads me to remark, that he who inquires very par- 
ticularly into this matter will not conclude that the heart, as a 
whole, is the primum vivens, ultimum moriens — the first part to 
live, the last to die — but rather its auricles, or the part which 
corresponds to the auricles in serpents, fishes, 6*^., which both 
lives before the heart and dies after it. 

Nay, has not the blood itself or spirit an obscure palpitation 
inherent in it, which it has even appeared to me to retain after 
death ? and it seems very questionable whether or not we are 
to say that life begins with the palpitation or beating of the 
heart. The seminal fluid of all animals — ^the prolific spirit, as 
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j their body with a bound and like a 

t in death, as Aristotle* further remarks, 

ts to where she had set out, and returns 

to the goal whence she had started. 

iceeds from that which is not animal, 

\ by a retrograde course, entity, by 

nonentity ; whence that in animals, 

first ; and that which was first, fails 

at almost all animals have truly a 
ares only, and those that have red 
u>u<L», - — _ and pale-blooded ones also, such as 

slugs, snails, scallops, shrimps, crabs, crayfish, and many others; 
nay, even in wasps, hornets, and flies, I have, with the aid of a 
magnifying glass, and at the upper part of what is called the 
tail, both seen the heart pulsating myself, and shown it to many 
others. 

But in the pale-blooded tribes the heart pulsates sluggishly 
and deliberately, contracting slowly as in animals that are 
moribund, a fact that may readily be seen in the snail, whose 
heart will be found at the bottom of that orifice in the right side 
of the body which is seen to be opened and shut in the course 
of respiration, and whence saliva is disharged, the incision being 
made in the upper aspect of the body, near the part which 
corresponds with the liver. 

This, however, is to be observed : that in winter and the 
colder season, exsanguine animals, such as the snail, show 
no pulsations ; they seem rather to live after the manner of 
vegetables, or of those other productions which are therefore 
designated plant-animals. 

It is also to be noted that all animals which have a heart, 
have also auricles, or something analogous to auricles ; and 
further, that wherever the heart has a double ventricle there are 
always two auricles present, but not otherwise. If you turn to 
the production of the chick in ovo, however, you will find at 

* De Motu Animal., cap, 8. 
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first no more than a vesicle or auricle, or pulsating drop of 
blood ; it is only by and by, when the development has made 
some progress, that the heart is fashioned : even so in certain 
animals not destined to attain to the highest perfection in their 
organization, such as bees, wasps, snails, shrimps, crayfish, 6*^., 
we find only a certain pulsating vesicle, like a sort of red or 
white palpitating point, as the beginning or principle of their 
life. 

We have a small shrimp in these countries, which is taken in 
the Thames and in the sea, the whole of whose body is trans- 
parent ; this creature, placed in a little water, has frequently 
aflTorded myself and particular friends an opportunity of observing 
the movements of the heart with the greatest distinctness, the 
external parts of the body presenting no obstacle to our view, but 
the heart being perceived as though it had been seen through a 
window. 

I have also observed the first rudiments of the chick in the 
course of the fourth or fifth day of the incubation, in the guise 
of a little cloud, the shell having been removed and the egg 
immersed in clear tepid water. In the midst of the cloudlet in 
question there was a bloody point so small that it disappeared 
during the contraction and escaped the sight, but in the relaxa- 
tion it reappeared again, red and like the point of a pin ; so that 
betwixt the visible and invisible, betwixt being and not being, 
as it were, it gave by its pulses a kind of representation of the 
commencement of life. 



Chapter V. 



Of the Movement y Action ^ and Office of the Heart. 

FROM these and other observations of a similar nature, I 
am persuaded it will be found that the movement of the 
heart is as follows : 

First of all^ the auricle contracts, and in the course of 
its contraction forces the blood, (which it contains in ample 
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quantity as the head of the veins, the store-house and cistern of 
the blood.) into the ventricle, which being filled, the heart raises 
itself straightway, makes all its fibres tense, contracts the ven- 
tricles, and performs a beat, by which beat it immediately sends 
the blood supplied to it by the auricle into the arteries. The 
right ventricle sends its charge into the lungs by the vessel which 
is called vena arteriosa, but which, in structure and function, and 
all other respects, is an artery. The left ventricle sends its 
charge into the aorta, and through this by the arteries to the 
body at large. 

These two movements, one of the ventricles, the other of the 
auricles, take place consecutively, but in such a manner that 
there is a kind of harmony or rhythm preserved between them, 
the two concurring in such wise that but one movement is ap- 
parent, especially in the warmer- blooded animals, in which the 
movements in question are rapid. Nor is this for any other 
reason than it is in a piece of machinery, in which, though one 
wheel gives movement to another, yet all the wheels seem to 
move simultaneously ; or in that mechanical contrivance which 
is adapted to firearms, where the trigger being touched, down 
comes the Hint, strikes against the steel, produces a spark, which 
falling among the powder, ignites it, upon which the llame ex- 
tends, enters the barrel, causes the explosion, propels the bail, 
and the mark is attained — all of which incidents, by reason of 
the celerity with which they happen, seem to take place in the 
twinkling of an eye. So also in deglutition : by the elevation of 
the root of the tongue, and the compression of the mouth, the 
food or drink is pushed into the fauces, when the larynx is closed 
by its muscles and by the epiglottis. The pharynx is then raised 
and opened by its muscles in the same way as a sac that is to 
be' filled is lifted up, and its mouth dilated. Upon the mouthful 
being received, it is forced downwards by the transverse muscles, 
and then carried further by the longitudinal ones. Yet all these 
movements, though executed by different and distinct organs, 
are performed harmoniously, and in such order, that they seem 
to constitute but a single movement and act, which we call 
deglutition. 



34 Of the Movement 

Even so does it come to pass with the movements and action of 
the heart, which constitute a kind of deglutition, a transfusion of 
the blood from the veins to the arteries. And if anyone, bearing 
these things in mind^ will carefully watch the movements of the 
heart in the body of a living animal, he will perceive not only all 
the particulars I have mentioned, viz.^ the heart becoming erect, 
and making one continuous movement with its auricles ; but 
further, a certain obscure undulation and lateral inclination in 
the direction of the axis of the right ventricle, as if twisting itself 
slightly in performing its work. And indeed everyone may see, 
when a horse drinks, that the water is drawn in and transmitted 
to the stomach at each movement of the throat, which move- 
ment produces a sound and yields a pulse both to the ear and 
the touch ; in the same way it is with each movement of the heart, 
when there is the delivery of a quantity of blood from the veins 
to the arteries, a pulse takes place, and can be heard within the 
chest 

The movement of the heart, then, is entirely of this description, 
and the one action of the heart is the transmission of the blood 
and its distribution, by means of the arteries, to the very ex- 
tremities of the body ; so that the pulse which we feel in the 
arteries is nothing more than the impulse of the blood derived 
from the heart. 

Whether or not the heart, besides propelling the blood, giving 
it movement locally, and distributing it to the body, adds any- 
thing else to it — heat, spirit, perfection — must be inquired into 
by and by, and decided upon other grounds. So much may 
suffice at this time, when it is shown that by the action of the 
heart the blood is transfused through the ventricles from the 
veins to the arteries, and distributed by them to all parts of the 
body. 

The above, indeed, is admitted by all, both from the structure 
of the heart and the arrangement and action of its valves. But 
still they are like persons purblind or groping about in the dark, 
for they give utterance to various, contradictory, and incoherent 
sentiments, delivering many things upon conjecture, as we have 
already shown. 
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The grand cause of doubt and error in this subject appears to 
me to have been the intimate connection between the heart and 
the lungs. When men saw both tJie pulmonary artery and the 
pulmonary veins losing themselves in the lungs, of course it 
became a puzzle to them to know how or by what means the 
right ventricle should distribute the blood to the body, or the 
left draw it from the ve«s cava:. This fact is borne witness to by 
Qalen, whose words, when writing against EiasislnUus in regard 
to the origin and use of the veins and the coction of the blood, 
are the following :* ' You will reply,' he says, ' that the effect is 
so ; that the blood is prepared in the liver, and is thence trans- 
ferred to the heart to receive its proper form and last perfection ; 
a statement which does not appear devoid of reason; for no great 
and perfect work is ever accomplished at a single effort, or 
receives its final polish from one instrument. But if this be 
actually so, then show us another vessel which draws the abso- 
lutely perfect blood from the heart, and distributes it as the 
arteries do the spirits over the whole body." Here, then, is a 
reasonable opinion not allowed, because, forsooth, besides not 
seeing the true means of transit, he could not discover the vessel 
which should transmit the blood from the heart to the body at 
large 1 

But had anyone been there in behalf of Erasistralus, and of 
that opinion which we now espouse, and which QaUn himself 
acknowledges in other respects consonant with reason, to have 
pointed to the aorta as the vessel which distributes the blood 
from the heart to the rest of the body, I wonder what would 
have been the answer of that most ingenious and learned man ? 
Had he said that the artery transmits spirits and not blood, he 
would indeed sufficiently have answered Erasislratus, who 
imagined that the arteries contained nothing but spirits ; but 
then he would have contradicted himself, and given a foul denial 
to that for which he had keenly contended in his writings 
against this very Erasistralus, to wit, that blood in substance 
is contained in the arteries, and not spirits ; a fact which he 

* De I'lacilis Hippocratis ct Plaioais, vi. 
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demonstrated not only by many powerful arguments, but by 
experiments. 

But if the divine Qalen will here allow, as in other places he 
does, 'that all the arteries of the body arise from the great artery, 
and that this takes its origin from the heart ; that all these 
vessels naturally contain and carry blood ; that the three semi- 
lunar valves situated at the orifice of the aorta prevent the return 
of the blood into the heart, and that nature never connected 
them with this, the most noble viscus of the body, unless for 
some most important end ;* if, I say, this Father of Physic con- 
cedes all these things — and I quote his own words — I do not see 
how he can deny that the great artery is the very vessel to carry 
the blood, when it has attained its highest term of perfection, 
from the heart for distribution to all parts of the body. Or 
would he perchance still hesitate, like all who have come after 
him, even to the present hour, because he did not perceive the 
route by which the blood was transferred from the veins to the 
arteries, in consequence, as I have already said, of the intimate 
connection between the heart and the lungs? And that this 
difficulty puzzled Anatomists not a little, when in their dissec- 
tions they found the pulmonary artery and left ventricle full of 
thick, black, and clotted blood, plainly appears, when they felt 
themselves compelled to affirm that the blood made its way 
from the right to the left ventricle by percolating through the 
septum of the heart. But this fancy I have already refuted. A 
new pathway for the blood must therefore be prepared and 
thrown open, and being once exposed, no further difficulty will, 
I believe, be experienced by anyone in admitting what I have 
already proposed in regard to the pulse of the heart and arteries, 
viz.^ the passage of the blood from the veins to the arteries, 
and its distribution to the whole of the body by means of these 
vessels. 
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Chapter VI. 



Of the Course by ivhic/i tlie Blood is carried from the 
Vena Cava into the Arteries, or from the Right into 
the Left Ventricle of the Heart. 

SINCE the intimate connection of the heart with the lungs, 
which is apparent in the human subject, has been the 
probable cause of the errors that have been committed 
on this point, they plainly do amiss who, pretending to 
speak of the parts of animals generally, as Anatomists for the 
most part do, confine their researches to the human body alone, 
and tiiat when it is dead, They obviously do not act otherwise 
than he who, having studied the forms of a single commonwealth, 
should set about the composition of a general system of polity ; 
or who, having taken cognizance of the nature of a single field, 
should imagine that he had mastered the science of agriculture ; 
or who. upon the ground of one particular proposition, should 
proceed to draw general conclusions. 

Had Anatomists only been as conversant with the dissection 
of the lower animals as they are with that of the human body, 
the matters that have hitherto kept them in a perplexity of 
doubt would, in my opinion, have met them freed from every 
kind of difficulty. 

And first, in fishes, in which the heart consists of but a single 
ventricle, being devoid of lungs, the thing is sufficiently manifest. 
Here the sac, which is situated at the base of the heart, and is 
the part analogous to the auricle in man, plainly forces the 
blood into the heart, and the heart, in its turn, conspicuously 
transmits it by a pipe or artery, or vessel analogous to an artery ; 
these are facts which are confirmed by simple ocular inspection, 
as well as by a division of the vessel, when the blood is seen to 
be projected by each pulsation of the heart. 

The same thing is also not diflicult of demonstration in those 
animals that have, as tt were, no more than a single ventricle to 
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the heart, such as toads, frogs, serpents, and lizards, which have 
lungs in a certain sense, as they have a voice. I have many 
observations by me on the admirable structure of the lungs of 
these animals, and matters appertaining, which, however, I 
cannot introduce in this place. Their anatomy plainly shows 
us that the blood is transferred in them from the veins to the 
arteries in the same manner as in higher animals, viz., by the 
action of the heart ; the way, in fact, is patent, open, manifest ; 
there is no difficulty, no room for doubt about it; for in them 
the matter stands precisely as it would in man, were the septum 
of his heart perforated or removed, or one ventricle made out of 
two ; and this being the case, 1 imagine thai no one will doubt 
as to the way by which the blood may pass from the veins into 
the arteries. 

But as there are actually more animals which have no lungs 
than there are furnished with Ihem, and in like manner a greater 
number which have only one ventricle than there are with two, 
it is open to us to conclude, judging from the mass or multitude 
of living creatures, that for the major part, and generally, there 
is an open way by which the blood is transmitted from the 
veins through the sinuses or cavities of the heart into the 
arteries. 

I have, however, cogitating with myself, seen further, that the 
same thing obtained most obviously in the embryos of those 
animals that have lungs ; for in the fcetus the four veisels belong- 
ing to the heart, vis., the vena cava, the pulmonary artery, the 
pulmonary vein, and the great artery or aorta, are all connected 
otherwise than in the adult ; a fact sufficiently known to every 
Anatomist. The first contact and union of the vena cava with 
the pulmonary veins, which occurs before the cava opens properly 
into the right ventricle of the heart, or gives off the coronary 
vein, a little above its escape from the liver, is by a lateral 
anastomosis; this is an ample foramen of an oval form, com* 
municating between the cava and the pulmonary vein, so that the 
blood is free to flow in the greatest abundance by that foramen 
from the vena cava into the pulmonary vein, and left auricle, and 
from thence into the left ventricle. Further, in this foramen 
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ovale, from that part which regards the pulmonary vein, there is 
a thin tough membrane, larger than the opening, extended like 
an operculum or cover; this membrane in the adult blocking up 
the foramen, and adhering on all sides, finally closes it up, and 
almost obliterates every trace of it. In the ftclus, however, this 
membrane is so contrived that falling loosely upon itself, it 
permits a ready access to the lungs and heart, yielding a passage 
to the blood which is streaming from the cava, and hindering 
the tide at the same time from flowing back into that vein. All 
things, in short, permit us to believe that in the embryo the 
blood must constantly pass by this foramen from the vena cava 
into the pulmonary vein, and from thence into the left auricle of 
the heart ; and having once entered there, it can never regur- 
gitate. 

Another union is that by the pulmonary artery, and is eflTected 
when that vessel divides into two branches after its escape from 
the right ventricle of the heart. It is as if to the two trunks 
already mentioned a third were superadded, a kind of arterial 
canal, carried obliquely from the pulmonary artery, to perforate 
and terminate in the great artery or aorta. So that in the dis- 
section of the embryo, as it were, two aortas, or two roots of the 
great artery appear springing from the heart. This canal shrinks 
gradually after birth, and after a time becomes withered, and 
finally almost removed, like the umbilical vessels. 

The arterial canal contains no membrane or valve to direct or 
impede the flow of blood in this or in that direction : for at the 
root of the pulmonary artery, of which the arterial canal is the 
continuation in the fcetus, there are three semilunar valves, 
which open from within outwards, and oppose no obstacle to 
the blood flowing in this direction or from the right ventricle 
into the pulmonary artery and aorta; but they prevent all re- 
gurgitation from the aorta or pulmonic vessels back upon the 
right ventricle ; closing with perfect accuracy, they oppose an 
effectual obstacle to everything of the kind in the embryo, So 
that there is also reason to believe that when the heart contracts, 
the blood is regularly propelled by the canal or passage indicated 
from the right ventricle into the aorta. 
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What is commonly said in regard to these two great communi- 
cations, to wit, that they exist for the nutrition of the lungs, is 
both improbable and inconsistent ; seeing that in the adult they 
are closed up, abolished, and consolidated, although the lungs, 
by reason of their heat and movement, must then be presumed 
to require a larger supply of nourishment. The same may be 
said in regard to the assertion that the heart in the embryo does 
not pulsate, that it neither acts nor moves, so that nature was 
forced to make these communications for the nutrition of the 
lungs. This is plainly false ; for simple inspection of the in- 
cubated t%'g^ and of embryos just taken out of the uterus, shows 
that the heart moves in them precisely as in adults, and that 
nature feels no such necessity. I have myself repeatedly seen 
these motions, and Aristotle is likewise witness of their reality. 
* The pulse,' he observes, * inheres in the very constitution of the 
heart, and appears from the beginning, as is learned both from 
the dissection of living animals and the formation of the chick 
in the egg.'* But we further observe, that the passages in ques- 
tion are not only pervious up to the period of birth in man, as 
well as in other animals, as Anatomists in general have described 
them, but for several months subsequently, in some indeed for 
several years, not to say for the whole course of life ; as, for 
example, in the goose, snipe, and various birds, and many of the 
smaller animals. And this circumstance it was, perhaps, that 
imposed upon Botallus^ who thought he had discovered a new 
passage for the blood from the vena cava into the left ventricle 
of the heart ; and I own that when I met with the same arrange- 
ment in one of the larger members of the mouse family, in die 
adult state, I was myself at first led to something of a like con- 
clusion. 

From this it will be understood that in the human embryo, 
and in the embryos of animals in which the communications are 
not closed, the same thing happens, namely, that the heart by 
its movement propels the blood by obvious and open passages 
from the vena cava into the aorta through the cavities of both the 

* Lib. de Spiritu, cap. v. 
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ventricles ; the right one receiving the blood from the auricle, 
and propelling it by the pulmonary artery, and its continuation, 
named the ductus arteriosus, into the aorta ; the left, in like 
manner, charged by the contraction of its auricle, which has re- 
ceived its supply through the forainen ovale from the vena cava, 
contracting, and projecting the blood through the root of the 
aorta into the trunk of that vessel. 

In embryos, consequently, whilst the lungs arc yet in a state 
of inaction, performing no function, subject to no movement any 
more than if they had not been present, Nature uses the two 
ventricles of the heart as if they formed but one, for the trans- 
mission of the blood. The condition of the embryos of those 
animals which have lungs, whilst these organs are yet in abeyance 
and not employed, is the same as that of those animals which 
have no lungs. 

So it clearly appears in the case of the fcetus, that the heart 
by its action transfers the blood from the vena cava into the 
aorta, and that by a route as obvious and open, as if in the adult 
the two ventricles were made to communicate by the removal 
of their septum. We therefore find that in the greater number 
of animals, in all, indeed, at a certain period of their existence, 
the channels for the transmission of the blood through the heart 
are conspicuous. But we have still to inquire why in some 
creatures — those, namely, that have warm blood, and that have 
attained to the adult age, man among the number — we should 
not conclude that the same thing is accomplished through the 
substance of the lungs, which in the embryo, and at a time when 
the function of these organs is in abeyance, nature effects by the 
direct passages described, and which, indeed, she seems com- 
pelled to adopt through want of a passage by the lungs ; or why 
it should be better (for Nature always does that which is best) 
that she should close up the various open routes which she had 
formerly made use of in the embryo and fcetus, and still uses in 
all other animals. Not only does she thereby open up no new 
apparent channels for the passage of the blood, but she even 
closes those which formerly existed. 

And now the discussion is brought to this point, that they 
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who inquire into the ways by which the blood reaches the left 
ventricle of the heart and pulmonary veins from the vena cava, 
will pursue the wisest course if they seek by dissection to dis- 
cover the causes why in the larger and more perfect animals of 
mature age, Nature h«^3 rather chosen to make the blood percolate 
the parenchyma of the lungs, than as in other instances chosen 
a direct and obvious course — for I assume that no other path or 
mode of transit can be entertained. It must be because the 
larger and more perfect animals are warmer, and when adult 
their heat greater — ignited, as I might say, and requiring to be 
damped or mitigated, that the blood is sent through the lungs, 
in order that it may be tempered by the air that is inspired, and 
prevented from boiling up, and so becoming extinguished, or 
something else of the sort. But to determine these matters, and 
explain them satisfactorily, were to enter on a speculation in 
regard to the office of the lungs and the ends for which they 
exist. Upon such a subject, as well as upon what pertains to 
respiration, to the necessity and use of the air, &c., as also to 
the variety and diversity of organs that exist in the bodies of 
animals in connection with these matters, although I have made 
a vast number of observations, I shall not speak till I can more 
conveniently set them forth in a treatise apart, lest I should be 
held as wandering too wide of my present purpose, which is the 
use and movement of the heart, and be charged with speaking of 
things beside the question, and rather complicating and quitting 
than illustrating it. And now, returning to my immediate subject, 
I go on with what yet remains for demonstration, viz.., that in 
the more perfect and warmer adult animals, and man, the blood 
passes from the right ventricle of the heart by the pulmonary 
artery, into the lungs, and thence by the pulmonary veins into 
the left auricle, and from there into the left ventricle of the heart. 
And, first, I shall show that this may be so, and then I shall 
prove that it is so in fact. 
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Chapter VII. 

The Bhod passes through the Substance of the Lungs 
from the Right Ventricle of the Heart into the Pul- 
■ Veins and Left Ventricle. 



THAT this is possible, and that there is nothing to pre- 
vent it from being so, appears when we reflect on the 
way in which water permeating the earth produces 
springs and rivulets, or when we speculate on the 
means by which the sweat passes through the skin, or the urine 
through the substance of the kidneys. It is well known that 
persons who use the Sf>a waters, or those of La Madonna, in 
the territories of Padua, or others of an acidulous or vitriolated 
nature, or who simply swallow drinks by the gallon, pass all off 
again within an hour or two by the bladder. Such a quantity 
of liquid must take some short time in the concoction : it must 
pass thiough the liver ; it is allowed by all that the juices of the 
food we consume pass twice through this organ in the course of 
the day ; it must flow through the veins, through the tissue of 
the kidneys, and through the ureters into the bladder. 

To those, therefore, whom I hear denying that the blood, aye, 
the whole mass of the blood may pass through the substance of 
the lungs, even as the nutritive juices percolate the liver, assert- 
ing such a proposition to be impossible, and by no means to be 
entertained as credible, I reply, with the poet, that they are of 
that race of men who, when they will, assent full readily, and 
when they will not, by no manner of means ; who, when their 
assent is wanted, fear, and when it is not, fear not to give it. 

The substance of the liver is extremely dense, so is that of 
the kidney ; the lungs, however, are of a much looser texture, 
and if compared with the kidneys are absolutely spongy. In 
the liver there is no forcing, no impelling power ; in the lungs 
the blood is forced on by the pulse of the right ventricle, the 
necessary effect of whose impulse is the distension of the vessels 
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and pores of the lungs. And then the lungs, in respiration, are 
perpetually rising and falling ; movements, the effect of which 
must needs be to open and shut the pores and vessels, precisely 
as in the case of a sponge, and of parts having a spongy structure, 
when they are alternately compressed and again are suffered to 
expand. The liver, on the contrary, remains at rest, and is never 
seen to be dilated or constricted. Lastly, if no one denies the 
possibility of the whole of the ingested juices passing through 
the liver, in man, oxen, and the larger animals generally, in order 
to reach the vena cava, for this reason, that if nourishment is to 
continue, these juices must needs get into the veins, and there 
is no other way but the one indicated, why should not the same 
arguments be held of avail for the passage of the blood in adults 
through the lungs ? Why not maintain, with Columbus^ that 
skilful and learned Anatomist, that it must be so from the 
capacity and structure of the pulmonary vessels, and from the 
fact of the pulmonary veins and ventricle corresponding with 
them, being always found to contain blood, which must needs 
have come from the veins, and by no other passage save 
through the lungs ? Columbus, and we also, from what precedes, 
from dissections, and other arguments, conceive the thing to be 
clear. But as there are some who admit nothing unless upon 
authority, let them learn that the truth I am contending for can 
be confirmed from Qaleris own words, namely, that not only 
may the blood be transmitted from the pulmonary artery into 
the pulmonary veins, then into the left ventricle of the heart, 
and from thence into the arteries of the body, but that this is 
effected by the ceaseless pulsation of the heart and the move- 
ment of the lungs in breathing. 

There are, as everyone knows, three sigmoid or semilunar 
valves situated at the orifice of the pulmonary artery, which 
effectually prevent the blood sent into the vessel from returning 
into the cavity of the heart. Now Qalen^ explaining the uses 
of these valves, and the necessity for them, employs the follow- 
ing language:* 'There is everywhere a mutual anastomosis and 
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inosculation of the arteries with the veins, and they severally 
transmit both blood and spirit, by certain invisible and un- 
doubtedly very narrow passages. Now if the mouth of the 
pulmonary artery had stood in like manner continually open, 
and Nature had found no contrivance for closing it when requisite, 
and opening it again, it would have been impossible that the 
blood could ever have passed by the invisible and delicate mouths, 
during the contractions of the thorax, into the arteries ; for all 
things are not alike readily attracted or repelled ; but that which 
is light is more readily drawn in, the instrument being dilated, 
and forced out again when it is contracted, than that which is 
heavy; and in like manner is anything drawn more rapidly along 
an ample conduit, and again driven forth, than it is through a 
narrow tube. But when the thorax is contracted, the pulmonary 
veins, which arc in the lungs, being driven inwardly, and power- 
fully compressed on every side, immediately force out some of 
the spirit they contain, and at the same time assume a certain 
portion of blood by those subtle mouths; a thing that could 
never come to pass were the blood at liberty to flow back into 
the heart through the great orifice of the pulmonary artery. But 
its return through this great opening being prevented, when it is 
compressed on every side, a certain portion of it distils into the 
pulmonary veins by the minute orifices mentioned.' And shortly 
afterwards, in the very next chapter, he says : 'The more the 
thorax contracts, the more it strives to force out the blood, the 
more exactly do these membranes {viz., the semilunar valves) 
close up the mouth of the vessel, and suffer nothing to regurgi- 
tate." The same fact he has also alluded to in a preceding part 
of the tenth chapter : 'Were there no valves, a three-fold incon- 
venience would result, so that the blood would then perform this 
lengthened course in vain ; it would flow inwards during the 
diastoles of the lungs, and fill all their arteries; but in the 
systoles, in the manner of the tide, it would ever and anon, like 
the Euripiis, flow backwards and forwards by the same way, 
with a reciprocating movement, which would nowise suit the blood. 
This, however, may seem a matter of little moment ; but if it 
meantime appear that the function of respiration sufTcr, then I 
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think it would be looked upon as no trifle, &c.' Shortly after- 
wards he says: 'And then a third inconvenience, by no means 
to be thought lightly of, would follow, were the blood moved 
backwards during the expirations, had not our Maker instituted 
those supplementary membranes.' Whence in the eleventh 
chapter, he concludes ; ' That they (the valves) have all a common 
use, and that it is to prevent regurgitation or backward move- 
ment ; each, however, having a proper function, the one set 
drawing matters from the heart, and preventing their return, the 
other drawing matters into the heart, and preventing their escape 
from it. For Nature never intended to distress the heart with 
needless labour, neither to bring aught into the organ which it 
had been better to have kept away, nor to take from it again 
aught which it was requisite should be brought. Since, then, 
there are four orifices in all, two in either ventricle, one of these 
induces, the other educes.' And again he says : 'Further, since 
there is one vessel, which consists of a simple covering im- 
planted in the heart, and another, which is double, extending 
from it, {Qalen is here speaking of the right side of the heart, 
but I extend his observations to the left side also,) a kind of 
reservoir had to be provided, to which both belonging, the blood 
should be drawn in by one, and emitted by the other," 

This argument Qalen adduces for the transit of the blood by 
the right ventricle from the vena cava into the lungs ; but we 
can use it with still greater propriety, merely changing the terms, 
for the passage of the blood from the veins through the heart into 
the arteries. From (^aUn, however, that great man, that Father 
of Physic, it clearly appears that the blood passes through the 
lungs from the pulmonary artery into the minute branches of 
the pulmonary veins, urged to this both by the pulses of the 
lieart and by the movements of the lungs and thorax ; that the 
heart, moreover, is incessantly leceiving and expelling the blood 
by and from its ventricles, as from a magazine or cistern, and for 
this end it is furnished with four sets of valves, two serving for 
the induction and two for the eduction of the blood, lest, like the 
Euripus, it should be incommodiously sent hither and thither, or 
flow back into the cavity wluch it should have quitted, or quit the 
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part where its presence was required, and so the heart might be 
oppressed with labour in vain, and the office of the lungs be 
interfered with.* Finally, our position that the blood is con- 
tinually permeating from the right to the left ventricle, from the 
vena cava into the aorta, through the porous structure of the 
lungs, plainly appears from this, that since the blood is inces- 
santly sent from the right ventricle into the lungs by the pul- 
monary artery, and in like manner is incessantly drawn from 
the lungs into the left ventricle, as appears from what precedes 
and the position of the valves, it cannot do otherwise than pass 
through continuously. And then, as the blood is incessantly 
flowing into the right ventricle of the heart, and is continually 
passed out from the left, as appears in like manner, and as is 
obvious both to sense and reason, it is impossible that the blood 
can do otherwise than pass continually from the vena cava into 
the aorta. 

Dissection consequently shows distinctly what takes place in 
the majority of animals, and indeed in all, up to the period of 
their maturity; and that the same thing occurs in adults is 
equally certain, both from (JaUii's words, and what has already 
been said, only that in the former the transit is effected by open 
and obvious passages, in the latter by the hidden porosities of 
the lungs and the minute inosculations of vessels, It therefore 
appears that, although one ventricle of the heart, the left to wit, 
would suffice for the distribution of the blood over the body, and 
its eduction from the vena cava, as indeed is done in those 
creatures that have no lungs. Nature, nevertheless, when she 
ordained that the same blood should also percolate the lungs, 
saw herself obliged to add the right ventricle, the pulse of which 
should force the blood from the vena cava through the lungs 
into the cavity of the left ventricle. In this way, it may be said 
that the right ventricle is made for the sake of the lungs, and 
for the transmission of the blood through them, not for their 
nutrition ; for it were unreasonable to suppose that the lungs 

* See the Commentary of ihe learned fio/mann upon the Sixth Book of 
Galm, * De Usu parlium,' a work which 1 6t» saw after 1 had written what 
precedes. 
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should require so much more copious a supply of nutriment, and 
that of so much purer and more spirituous a nature as coming 
immediately from the ventricle of the heart, than either the brain 
with its pecuiiariy pure substance, or the eyes with their lustrous 
and truly admirable structure, or the flesh of the heart itself, 
which is more suitably nourished by the coronary artery. 



Chapter VIII. 



Of the ^antity of Blood passing through the Heart 
from the Veins to the Arteries ; and of the Circular 
Movement of the Blood. 

THUS far I have spoken of the passage of the blood 
from the veins into the arteries, and of the manner in 
which it is transmitted and distributed by the action 
of the heart ; points to which some, moved either by 
the authority of (jolen or Columbiis, or the reasonings of others, 
will give in their adhesion. But what remains to be said upon 
the quantity and source of the blood which thus passes, is of a 
character so novel and unheard-of that 1 not only fear injury to 
myself from the envy of a few, but I tremble lest I have man- 
kind at large for my enemies, so much doth wont and custom 
become a second nature. Doctrine once sown strikes deeply its 
root, and respect for antiquity influences all men. Still the die 
is cast, and my trust is in niy love of truth, and the candour of 
cultivated minds. And sooth to say, when I surveyed my mass 
of evidence, whether derived from vivisections, and my various 
reflections on them, or from the study of the ventricles of the 
heart and the vessels that enter into and issue from them, the 
symmetry and size of these conduits, — for Nature doing nothing 
in vain, would never have given them so large a relative size 
without a purpose, — or from observing the arrangement and 
intimate structure of the valves in particular, and of the other 
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1 general, with many things besides, I fre- 
bethought me and long revolved in my mind, 
quantity of blood which was transmitted, in 
i passage might be effected, and the like. But 
ible that this could be supplied by the juices 
iment without the veins on the one hand be- 
md the arteries on the other getting ruptured 
•ssive charge of blood, unless the blood should 
s way from the arteries into the veins, and so 
ght side of the heart ; I began to think whether 
ot be A MOVEMENT. AS IT WERE, IN A 
ow this I afterwards found to be true; and I finally 
Dlood, forced by the action of the left ventricle into 
the arteries, was distributed to the body at large, and its several 
parts, in the same manner as it is sent through the lungs, im- 
pelled by the right ventricle into the pulmonary artery, and that 
it then passed through the veins and along the vena cava, and so 
round to the left ventricle in the manner already indicated. This 
movement we may be allowed to call circular, in the same way 
as Aristotle says that the air and the rain emulate the circular 
movement of the superior bodies ; for the moist earth, warmed 
by the sun, evaporates ; the vapours drawn upwards are con- 
denscd, and descending in the form of rain, moisten the earth 
again. By this arrangement are generations of living things 
produced ; and in like manner are tempests and meteors engen- 
dered by the circular movement, and by the approach and reces- 
sion of the Sun. 

And similarly does it come to pass in the body, through the 
movement of the blood, that the various parts are nourished, 
cherished, quickened by the warmer, more perfect, vaporous, 
spirituous, and, as I may say, alimentive blood ; which, on the 
other hand, owing to its contact with these parts, becomes cooled, 
coagulated, and, so to speak, eflete. It then returns to its 
sovereign the heart, as if to its source, or to the inmost home of 
the body, there to recover its state of excellence or perfection. 
Here it renews its fluidity, natural heat, and becomes powerful, 
fervid, a kind of treasury of life, and impregnated with spirits, 
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it might be said with balsam. Thence it is again dispersed. 
All this depends on the movement and action of the heart 

The heart, consequently, is the beginning of life ; the Sun of 
the Microcosm, even as the Sun in his turn might well be 
designated the heart of the World ; for it is the heart by whose 
virtue and pulse the blood is moved, perfected, and made 
nutrient, and is preserved from corruption and coagulation ; it is 
the household divinity which, discharging its function, nourishes, 
cherishes, quickens the whole body, and is indeed the foundation 
of life, the source of all action. But of these things we shall speak 
more opportunely when we come to speculate upon the final 
cause of this movement of the heart. 

Hence since the veins are the conduits and vessels that trans- 
port the blood, they are of two kinds, the cava and the aorta ; 
and this not by reason of there being two sides of the body, as 
Aristotle has it, but because of the difference of office, not, as is 
commonly said, in consequence of any diversity of structure, for 
in many animals, as I have said, the vein does not differ from 
the artery in the thickness of its walls, but solely in virtue of 
their distinct functions and uses. A vein and an artery, both 
styled veins by the ancients, and that not without reason, as 
Galen has remarked, for the artery is the vessel which carries 
the blood from the heart to the body at large, the vein of the 
present day bringing it back from the general system to the 
heart ; the former is the conduit from, the latter the channel to, 
the heart ; the latter contains the cruder, effete blood, rendered 
unfit for nutrition; the former transmits the digested, perfect, 
peculiarly nutritive fluid. 
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Chapter IX. 



That there is a Circulation of the Blood is Confirmed 
from the First Proposition. 

BUT lest anyone should say that we give them words 
only, and make mere specious assertions without any 
foundation, and desire to innovate without sufficient 
cause, three points present themselves for confirmation, 
which being stated, I conceive that the truth I contend for will 
follow necessarily, and appear as a thing obvious to all. First, 
— the blood is incessantly transmitted by the action of the heart 
from the vena cava to the arteries in such quantity that it cannot 
be supplied from the ingesta, and in such a manner that the 
whole must very quickly pass through the organ ; Second, — the 
blood under the influence of the arterial pulse enters and is im- 
pelled in a continuous, equable, and incessant stream through 
every part and member of the body, in much larger quantity 
than were sufficient for nutrition, or than the whole mass of fluids 
could supply; Third, — the veins in like manner return this blood 
incessantly to the heart from parts and members of the body. 
These points proved, I conceive it will be manifest that the 
blood circulates, revolves, propelled and then returning, from the 
heart to the extremities, from the extremities to the heart, and 
thus that it performs a kind of circular movement. 

Let us assume either arbitrarily or from experiment, the 
quantity of blood which the left ventricle of the heart will con- 
tain when distended, to be, say two ounces, three ounces, or one 
ounce and a half — in the dead body I have found it to hold 
upwards of two ounces. Let us assume further, how much less 
the heart will hold in the contracted than in the dilated state ; 
and how much blood it will project into the aorta upon each 
contraction ; — and all the world allows that with the systole 
something is always projected, a necessary consequence demon- 
strated in the third chapter, and obvious from the structure of 
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the valves; and let us suppose as approaching the truth that 
the fourth, or fifth, or sixth, or even but the eighth part of its 
charge is thrown into the artery at each contraction ; this would 
give either half an ounce, or three drachms, or one drachm of 
blood as propelled by the heart at each pulse into the aorta ; 
which quantity, by reason of the valves at the root of the vessel, 
can by no means return into the ventricle. Now in the course 
of half an hour, the heart will have made more than one thousand 
beats, in some as many as two, three, jand even four thousand. 
Multiplying the number of drachms propelled by the number 
of pulses, we shall have either one thousand half ounces, or one 
thousand times three drachms, or a like proportional quantity 
of blood, according to the amount which we assume as propelled 
with each stroke of the heart, sent from this organ into the 
artery ; a larger quantity in every case than is contained in the 
whole body ! In the same way, in the sheep or dog, say that 
but a single scruple of blood passes with each stroke of the heart, 
in one half hour we should have one thousand scruples, or about 
three pounds and a half of blood injected into the aorta ; but 
the body of neither animal contains above four pounds of blood, 
a fact which I have myself ascertained in the case of the sheep. 

Upon this supposition, therefore, assumed merely as a ground 
for reasoning, we see the whole mass of blood passing through 
the heart, from the veins to the arteries, and in like manner 
through the lungs. 

But let it be said that this does not take place in half an 
hour, but in an hour, or even in a day ; any way it is still mani- 
fest that more blood passes through the heart in consequence of 
its action, than can either be supplied by the whole of the 
ingesta, or than can be contained in the veins at the same mo- 
ment. 

Nor can it be allowed that the heart in contracting sometimes 
propels and sometimes does not propel, or at most propels but 
very little, a mere nothing, or an imaginary something : all this, 
indeed, has already been refuted, and is, besides, contrary both 
to sense and reason. For if it be a necessary effect of the 
dilatation of the heart that its ventricles become filled with 
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blood, it is equally so that, contracting, these cavities should 
expel their contents ; and this not in any trifling measure. For 
neither are the conduits small, nor the contractions few in number, 
iaueot—aiut aluMuui>n some certain proportion, whether it 
n eighth, to the total capacity of the 
roportion of blood must be expelled, 
'cd with each stroke of the heart, the 
contracted always bearing a certain 
)f the ventricle when dilated. And 
ides cannot be supposed to get filled 
laginary something, so in contracting 
or aught imaginary, but always a 
>od, in proportion to the amount of 
it is to be concluded, that if at one 
: ox or the sheep, ejects but a single 
are one thousand strokes in half an 
rill have been ten pounds five ounces 
)ke two drachms are expelled, the 
tjuamiiy would of course amount to twenty pounds and ten 
ounces ; if half an ounce, the quantity would come to forty-one 
pounds and eight ounces ; and were there one ounce it would 
be as much as eighty-three pounds and four ounces ; the whole 
of which, in the course of one half hour, would have been trans- 
fused from the veins to the arteries. The actual quantity of 
blood expelled at each stroke of the heart, and the circumstances 
under which it is either greater or less than ordinary, I leave for 
particular determination afterwards, from numerous observations 
which 1 have made on the subject. 

Meantime this much I know, and would here proclaim to all, 
(hat the blood is transfused at one time in larger, at another in 
smaller quantity; and that the circuit of the blood is accom- 
plished now more rapidly, now more slowly, according to the 
temperament, age, Sfc, of the individual, to external and internal 
circumstances, to naturals and non-naturals, — sleep, rest, food, 
exercise, affections of the mind, and the like. But, supposing 
even the smallest quantity of blood to be passed through the 
heart and the lungs with eacli pulsation, a vastly greater amount 
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would still be thrown into the arteries and whole body, than 
could by any possibility be supplied by the food consumed. It 
could be furnished in no other way than by making a circuit and 
returning. 

This truth, indeed, presents itself obviously before us when we 
consider what happens in the dissection of living animals ; the 
great artery need not be divided, but a very small branch only, 
(as Qalen even proves in regard to man), to have the whole of 
the blood in the body, as well that of the veins as of the arteries, 
drained away in the course of no long time — some half hour or 
less. Butchers are well aware of the fact and can bear witness 
to it ; for, cutting the throat of an ox and so dividing the vessels 
of the neck, in less than a quarter of an hour they have all the 
vessels bloodless — the whole mass of blood has escaped The 
same thing also occasionally occurs with great rapidity in per- 
forming amputations and removing tumours in the human 
subject 

Nor would this argument lose any of its force, did anyone 
say that in killing animals in the shambles, and performing 
amputations, the blood escaped in equal, if not perchance in 
larger quantity by the veins than by the arteries. The con- 
trary of this statement, indeed, is certainly the truth ; the veins, 
in fact, collapsing, and being without any propelling power, and 
further, because of the impediment of the valves, as I shall show 
immediately, pour out but very little blood ; whilst the arteries 
spirt it forth with force abundantly, impetuously, and as if it 
were propelled by a syringe. And then the experiment is easily 
tried of leaving the vein untouched, and only dividing the artery 
in the neck of a sheep or dog, when it will be seen with what 
force, in what abundance, and how quickly, the whole blood in 
the body, of the veins as well as of the arteries is emptied. But 
the arteries receive blood from the veins in no other way than 
by transmission through the heart, as we have already seen ; so 
that if the aorta be tied at the base of the heart, and the carotid 
or any other artery be opened, no one will now be surprised to 
find it empty, and the veins only replete with blood. 

And now the cause is manifest, why in our dissections we 
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usually find so large a quantity of blood in the veins, so little in 
the arteries ; why there is much in the right ventricle, little in 
the left, which probably led the ancients to believe that the 
arteries (as their name implies) contained nothing but spirits 
during the life of an animal. Perhaps the true cause of the dif- 
ference is this, that as there is no passage to the arteries, save 
through the lungs and heart, when an animal has ceased to 
breathe and the lungs to move, the blood in the pulmonary 
artery is prevented from passing into the pulmonary veins, and 
from thence into the left ventricle of the heart ; just as we have 
already seen the same transit prevented in the embryo, by the 
want of movement in the lungs and the alternate opening and 
closing of their minute orifices and invisible pores. But the 
heart not ceasing to act at the same precise moment as the 
lungs, but surviving them and continuing to pulsate for a time, 
the left ventricle and arteries go on distributing their blood to 
the body at large and sending it into the veins ; receiving none 
from the lungs, however, they are soon exhausted, and left, as it 
were, empty. But even this fact confirms our views, in no trifling 
manner, seeing that it can be ascribed to no other than the cause 
we have just assumed. 

Moreover it appears from this that the more frequently or 
forcibly the arteries pulsate, the more speedily will the body be 
exhausted of its blood during hemorrhage. Hence, also, it 
happens, that in fainting fits and in stales of alarm, when the 
heart beats more languidly and less forcibly, hemorrhages are 
diminished and arrested. 

Still further, it is from this, that after death, when the heart 
has ceased to beat, it is impossible by dividing either the jugular 
or femoral veins and arteries, by any effort to force out more 
than one half of the whole mass of the blood. Neither could 
the butcher ever bleed the carcass effectually did he neglect to 
cut the throat of the ox which he has knocked on the head and 
stunned, before the heart had ceased beating. 

Finally, we are now in a condition to suspect wherefore it is 
that no one has yet said anything to the purpose upon the anas- 
tomosis of the veins and arteries, either as to where or how it is 
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effected, or for what purpose. I now enter upon the investiga- 
tion of the subject. 



Chapter X. 



The First Position : of the Quantity of Blood passing 
from t/ie Veins to the Arteries. And that there is 
a Circuit of the Bloody Freed from Objections ^ and 
Further Confirmed by Experiment. 

SO far our first position is confirmed, whether the thing be 
referred to calculation or to experiment and dissection, 
viz,^ that the blood is incessantly poured into the 
arteries in larger quantities than it can be supplied by 
the food ; so that the whole passing over in a short space of 
time, it is matter of necessity that the blood perform a circuit, 
that it return whence it set out. 

But if anyone shall here object that a large quantity may pass 
through and yet no necessity be found for a circulation, that all 
may come from the meat and drink consumed, and quote as an 
illustration the abundant supply of milk in the mammae — for a 
cow will give three, four, and even seven gallons and more in a 
day, and a woman two or three pints whilst nursing a child or 
twins, which must manifestly be derived from the food consumed ; 
it may be answered, that the heart by computation does as much 
and more in the course of an hour or two. 

And if not yet convinced, he shall still insist, that when an 
artery is divided, a preternatural route is, as it were, opened, and 
that so the blood escapes in torrents, but that the same thing 
does not happen in the healthy and uninjured body when no 
outlet is made ; and that in arteries filled, or in their natural 
state, so large a quantity of blood cannot pass in so short a 
space of time as to make any return necessary ; — ^to all this it 
may be answered, that from the calculation already made, and 
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the reasons assigned, it appears, that by so much as the heart ia 
its dilated state contains in addition to its contents in the state 
of constriction, so much in a general way must it emit upon 
each pulsation, and in such quantity must the blood pass, the 
body being entire and naturally constituted. 

But in serpents, and several fishes, by tying the veins some 
way below the heart, you will perceive a space between the 
ligature and the heart speedily to become empty ; so that, unless 
you would deny the evidence of your senses, you must needs 
admit the return of the blood to the heart. The same thing 
will also plainly appear when we come to discuss our second 
position. 

l^t us here conclude with a single example, confirming all 
that has been said, and from which everyone may obtain con- 
viction lhrou;^h the testimony of his own eyes. 

If a live snake be laid open, the heart will be seen pulsating 
quietly, distinctly, for more than an hour, moving like a worm, 
contracting in its longitudinal dimensions, (for it is of an oblong 
shape), and propelling its contents. It becomes of a paler 
colour in the systole, of a deeper tint in the diastole ; and almost 
all things else are seen by which I have already said that the 
truth I contend for is established, only that here everything 
takes place more slowly, and is nnorc distinct. This point in 
particular may be observed more clearly than the noon-day sun : 
the vena cava enters the heart at its lower part, the artery quits 
it at the superior part; the vein being now seized either with 
forceps or between the finger and thumb, and the course of the 
blood for some space below the heart interrupted, you will 
perceive ihc part that intervenes between the fingers and the 
heart almost immediately to become empty, the blood being 
exhausted by the action of the heart ; at the same time the 
heart will become of a much paler colour, even in its state of 
dilatation, than it was before; it is also smaller than at first, 
from wanting blood ; and then it begins to beat more slowly, so 
that it seems at length as if it were about to die. liut the 
impediment to the flow of blood being removed, instantly the 
colour and the size of the heart arc restored. 
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If, on the contrary, the artery instead of the vein be com- 
pressed or tied, you will observe the part between the obstacle 
and the heart, and the heart itself, to become inordinately dis- 
tended, to assume a deep purple or even livid colour, and at 
length to be so much oppressed with blood that you will believe 
it about to be choked ; but the obstacle removed, all things 
immediately return to their natural state in colour, size, and 
impulse. 

Here, then, we have evidence of two kinds of death : extinction 
from deficiency, and suffocation from excess. Examples of both 
have now been set before you, and you have had opportunity of 
viewing the truth contended for with your own ^yts in the heart 
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The Second Position is Demonstrated. 

THAT this may the more clearly appear to everyone, I 
have here to cite certain experiments, from which it 
seems obvious that the blood enters a limb by the 
arteries, and returns from it by the veins ; that the 
arteries are the vessels carrying the blood from the heart, and 
the veins the returning channels of the blood to the heart ; that 
in the limbs and extreme parts of the body the blood passes 
cither immediately by anastomosis from the arteries into the 
veins, or mediately by the pores of the flesh, or in both ways, as 
has already been said in speaking of the passage of the blood 
through the lungs whence it appears manifest that in the circuit 
the blood moves from that place to this place, and from that 
point to this one ; from the centre to the extremities, to wit ; 
and from the extreme parts back again to the centre. Finally, 
upon grounds of calculation, with the same elements as before, 
it will be obvious that the quantity can neither be accounted for 
by the ingesta, nor yet be held necessary to nutrition. 

The same thing will also appear in regard to ligatures, an 
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wherefore they arc said to draw ; though this is neither from 
the heat, nor the pain, nor the vacuum they occasion, nor indeed 
from any other cause yet thought of; it will also explain the 
uses and advant.iges to be derived from ligatures in medicine, 
the principle upon which they either suppress or occasion hemor- 
rhage ; how they induce sloughing and more extensive mortifi- 
cation in extremities ; and how they act in the castration of 
animals and the removal of warts and fleshy tumours. But it 
has come to pass, from no one having duly weighed and under- 
stood the causes and rationale of these various effects, that 
though almost all, upon the faith of the old writers, recommend 
hjjatures in the treatment of disease, yet very few comprehend 
their proper employment, or derive any real assistance from them 
in effecting cures. 

Ligatures are either very tight or of medium tightness. A 
ligature I designate as tight or perfect when it so constricts an 
extremity that no vessel can be felt pulsating beyond it. Such 
a ligature we use in amputations to control the flow of blood ; 
and such also are employed in the castration of animals and the 
ablation of tumours. In the latter instances, all alHux of nutri- 
ment and heat being prevented by the ligature, we see the testes 
and large fleshy tumours dwindle, die, and hnally fall off. 

Ligatures of medium tightness I regard as those which com- 
press a limb firmly all round, but short of pain, and in such a 
way as still suffers a certain degree of pulsation to be felt in the 
artery beyond them. Such a ligature is in use in blood -letting, 
an operation which the fillet applied above the elbow is not 
drawn so tight but that the arteries at the wrist may still be felt 
beating under the finger. 

Now let anyone make an e.-iperiment upon the arm of a man, 
either using such a fillet as is employed in blood-letting, or 
grasping the limb lightly with his hand, the best subject for it 
being one who is lean, and who has large veins, and the best 
time after exercise, when the body is warm, the pulse is full, and 
the blood carried in larger quantity to the extremities, for all 
then is more conspicuous ; under such circumstances let a liga- 
ture be thrown about the extremity, and drawn as tightly as can 
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be borne it will first be perceived that beyond the ligature, 
neither in the wrist nor anywhere else, do the arteries pulsate, at 
the same time that immediately above the ligature the artery 
begins to rise higher at each diastole^ to throb more violently, 
and to swell in its vicinity with a kind of tide, as if it strove to 
break through and overcome the obstacle to its current ; the 
artery here, in short, appears as if it were preternaturally full. 
The hand under such circumstances retains its natural colour 
and appearance ; in the course of time it begins to fall somewhat 
in temperature, indeed, but nothing is drawn into it. 

After the bandage has been kept on for some short time in 
this way, let it be slackened a little, brought to that state or 
term of medium tightness which is used in bleeding, and it will 
be seen that the whole hand and arm will instantly become 
deeply coloured and distended, and the veins show themselves 
tumid and knotted ; after ten or twelve pulses of the artery, the 
hand will be perceived excessively distended, injected, gorged 
with blood, dnmrn^ as it is said, by this medium ligature, without 
pain, or heat, or any horror of a vacuum, or any other cause yet 
indicated. 

If the finger be applied over the artery as it is pulsating by 
the edge of the fillet, at the moment of slackening it, the blood 
will be felt to glide through, as it were, underneath the finger ; 
and he, too, upon whose arm the experiment is made, when the 
ligature is slackened, is distinctly conscious of a sensation of 
warmth, and of something, viz,y a stream of blood suddenly 
making its way along the course of the vessels and diffusing itself 
through the hand, which at the same time begins to feel hot, and 
becomes distended. 

As we have noted, in connection with the tight ligature, that 
the artery above the bandage was distended and pulsated, not 
below it, so, in the case of the moderately tight bandage, on the 
contrary, do we find that the veins below, never above, the fillet, 
swell, and become dilated, whilst the arteries shrink ; and such 
is the degree of distension of the veins here, that it is only very 
strong pressure that will force the blood beyond the fillet, and 
cause any of the veins in the upper part of the arm to rise. 
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From these facts it is easy for every careful observer to leara 
that the blood enters an extremity by the arteries ; for when 
they are effectually compressed nothing is drawn to the member ; 
the hand preserves its colour ; nothing flows into it, neither is it 
dislended ; but when the pressure is diminished, as it is with the 
bleeding fillet, it is manifest that the blood is instantly thrown 
in with force, for then the hand begins to swell ; which is as 
much as to say, that when the arteries pulsate the blood is 
flowing through them, as it is when the moderately tight ligature 
is applied ; but where they do not pulsate, as, when a tight 
ligature is used, they cease from transmitting anything, they arc 
only distended above the part where the ligature is applied. 
The veins again being compressed, nothing can flow through 
them ; the certain indication of which is, that below the ligature 
they arc much more tumid than above it, and than they usually 
appear when there is no bandage upon the arm. 

It therefore plainly appears that the ligature prevents the 
return of the blood through the veins to the parts above it, and 
maintains those beneath it in a state of permanent distension. 
But the arteries, in spite of its pressure, and under the force and 
impulse of the heart, send on the blood from the internal parts 
of the body to the parts beyond the ligature. And herein con- 
sists the difference between the tight and the medium ligature, 
that the former not only prevents the passage of the blood in the 
veins, but in the arteries also; the latter, however, whilst it does 
not prevent the force of the pulse from extending beyond it, and 
so propelling the blood to the extremities of the body, com- 
presses the veins, and greatly or altogether impedes the return 
of the blood through them. 

Seeing, therefore, that the moderately tight ligature renders 
the veins turgid and distended, and the whole hand full of blood, 
I ask, whence is this? Docs the blood accumulate below the 
ligature coming through the veins, or through the arteries, or 
passing by certain hidden pore.^? Through the veins it cannot 
come; still less can it come through any system of invisible 
pores; it must needs then, arrive by the arteries, in conformity 
with all that has been already said. That it cannot flow in by 
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the veins appears plainly enough from the Tact that the blood 
cannot be forced towards the heart unless the ligature be 
removed ; when this is done suddenly all the veins collapse, and 
disgorge themselves of thtir contents into the superior parts, the 
hand at the same time resumes its natural pale colour, the tume- 
faction and the stagnating blood having disappeared. 

Moreover, he whose arm or wrist has thus been bound for 
some tittle time with the medium bandage, so that it has not 
only got swollen and livid but cold, when the fillet is undone is 
aware of something cold making its way upwards along with the 
returning blood, and reaching the elbow or the axilla. And I 
have myself been inclined to think that this cold blood rising 
upwards to the heart was the cause of the fainting that often 
occurs after blood-letting: fainting frequently supervenes even in 
robust subjects, and mostly at the moment of undoing the fillet, 
as the vulgar say, from the turning of the blood. 

Further, when we see the veins below the ligature instantly 
swell up and become gorged, when from extreme tightness it is 
somewhat relaxed, the arteries meantime continuing unaffected, 
this is an obvious indication that the blood passes from the 
arteries into the veins, and not from the veins into the arteries, 
and that there is either an anastomosis of the two orders of 
vessels, or pores in the flesh and solid parts generally that are 
permeable by the blood. It is further an indication that the 
veins have frequent communications with one another, because 
they all become turgid together, whilst under the medium 
ligature applied above the elbow ; and if any single small vein 
be pricked with a lancet, they all speedily shrink, and dis- 
burthening themselves into this they subside almost simul- 
taneously. 

These considerations will enable anyone to understand the 
nature of the attraction that is exerted by ligatures, and per- 
chance of fluxes generally ; how, for example, when the veins 
when compressed by a bandage of medium tightness applied 
above the elbow, the blood cannot escape, whilst it still continues 
to be driven in, by the forcing power of the heart, by which the 
parts are of necessity filled, gorged with blood. And how 
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should it be otherwise ? Heat and pain and a vacuum draw, 
indeed ; but in such wise only that parts are filled, not preter- 
naturally distended or gorged, and not so suddenly and violently 
overwhelmed with the charge of blood forced in upon them, that 
the flesh is lacerated and the vessels ruptured. Nothing of the 
kind as an effect of heat, or pain, or the vacuum force, is either 
credible or demonstrable. 

Besides, the ligature is competent to occasion the afHux in 
question without cither pain, or heat, or a vacuum. Were pain 
in any way the cause, how should it happen that, with the arm 
bound above the elbow, the hand and fingers should swell below 
the bandage, and their veins become distended ? The pressure 
of the bandage, certainly prevents the blood from getting there by 
the veins. And then, wherefore is there neither swelling nor 
repletion of the veins, nor any sign or symptom of attraction or 
afflux, above the ligature.' But this is the obvious cause of the 
preternatural attraction and swelling below the bandage, and in 
the hand and fingers, that the blood is entering abundantly, and 
with force, but cannot pass out again. 

Now is not this the cause of all tumefaction, as indeed 
Avkmna has it, and of all oppressive redundancy in parts, that 
the access to them is open, but the egress from them is closed ? 
Whence it comes that they are gorged and tumefied. And may 
not the same thing happen in local inflammations, where, so 
long as the swelling is on the increase, and has not reached its 
extreme term, a full pulse is felt in the part, especially when the 
disease is of the more acute kind, and the swelling usually lakes 
place most rapidly. But these are matters for after discussion. 
Or does this, which occurred in my own case, happen from the 
same cause. Thrown from a carriage upon one occasion, I 
struck my forehead a blow upon the place where a twig of the 
artery advances from the temple, and immediately, within the 
time in which twenty beats could have been made, I felt a 
tumour the size of an egg developed, without either heat or any 
great pain : the near vicinity of the artery had caused the blood 
to be effused into the bruised part with unusual force and 
velocity. 
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And now, too, we understand why in phlebotomy we apply 
our ligature above the part that is punctured, not below it ; did 
the flow come from above, not from below, the constriction in 
this case would not only be of no service, but would prove a 
positive hindcrance; it would have to be applied below the 
orifice, in order to have the flow more free, did the blood 
descend by the veins from superior to inferior parts ; but as it is 
elsewhere forced through the extreme arteries into the extreme 
veins, and the return in these last is opposed by the ligature, so 
do they fill and swell, and being thus filled and distended, they 
are made capable of projecting their charge with force, and to a 
distance, when any one of them is suddenly punctured ; but the 
ligature being slackened, and the returning channels thus left 
open, the blood forthwith no longer escapes, save by drops ; 
and, as all the world knows, if in performing phlebotomy the 
bandage be either slackened too much or the limb be bound too 
tightly, the blood escapes without force, because in the one case 
the returning channels are not adequately obstructed ; in the 
other the channels of influx, the arteries, are impeded. 
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That there is a Circulation of the Blood is shown from 

the Second Position demonstrated. 

IF these things be so, another point which I have already 
referred to, viz,, the continual passage of the blood through 
the heart will also be confirmed. We have seen, that the 
blood passes from the arteries into the veins, not from the 
veins into the arteries ; we have seen, further, that almost the 
whole of the blood may be withdrawn from a puncture made in 
one of the cutaneous veins of the arm if a bandage properly 
applied be used ; we have seen, still further, that the blood flows 
so freely and rapidly that not only is the whole quantity which 
was contained in the arm beyond the ligature, and before the 
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puncture was made, discharged, but the whole which is contained 
in the body, both that of the arteries and that of the veins. 

Whence we must admit, first, that the blood is sent along with 
an impulse, and that it is urged with force below the ligature; 
for it escapes with force, which force it receives from the pulse 
and power of the heart ; for the force and movement of the blood 
are derived from the heart alone. Second, that the afflu.x pro- 
ceeds from the heart, and through the heart by a course from 
the great veins ; for it gets into the parts below the ligature 
through the arteries, not through the veins ; and the arteries 
nowhere receive blood from the veins, nowhere receive blood 
save and except from the left ventricle of the heart. Nor could 
so large a quantity of blood be drawn from one vein (a ligature 
having been duly applied), nor with such impetuosity, such 
readiness, such celerity, unless through the medium of the im- 
pelling power of the heart. 

Hut if all things be as they are now represented, we shall feel 
ourselves at liberty to calculate the quantity of the blood, and to 
reason on its circular movement. Should anyone, for instance, 
in performing phlebotomy, suffer the blood to flow in the manner 
it usually does, with force and freely, for some half hour or so, 
no question but that ihe greatest part of the blood being ab- 
stracted, faintings and syncopes would ensuej and that not only 
would the arteries but the great veins also be nearly emptied of 
their contents. It is only consonant with reason to conclude 
that in the course of the half hour hinted at, so much as has 
escaped has also passed from the great veins through the heart 
into the aorta. And further, if wc calculate how many ounces 
flow through one arm. or how many pass in twenty or thirty 
pulsations under the medium ligature, we shall have some 
grounds for estimating how much passes through the other arm 
in the same space of time : how much through both lower 
extremities, how much through the neck on either side, and 
through all the other arteries and veins of the body, all of which 
have been supplied with fresh blood, and as this blood must have 
passed through the lungs and ventricles of the heart, and must 
have come from the great veins, — we shall perceive that a circu- 
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lation is absolutely necessary, seeing that the quantities hinted 
at cannot be supplied immediately from the ingesta, and are 
vastly more than can be requisite for the mere nutrition of the 
parts. 

It is still further to be observed, that in practising phlebotomy 
the truths contended for are sometimes confirmed in another 
way ; for having tied up the arm properly, and made the puncture 
duly, still, if from alarm or any other causes, a state of faintness 
supervenes, in which the heart always pulsates more languidly, 
the blood does not flow freely, but distils by drops only. The 
reason is, that with the somewhat greater than usual resistance 
offered to the transit of the blood by the bandage, coupled with 
the weaker action of the heart, and its diminished impelling 
power, the stream cannot make its way under the ligature ; and 
further, owing to the weak and languishing state of the heart, 
the blood is not transferred in such quantity as wont from the 
veins to the arteries through the sinuses of that organ. So also, 
and for the same reasons, are the menstrual fluxes of women, 
and indeed hemorrhages of every kind, controlled. And now, a 
contrary state of things occurring, the patient getting rid of his 
fear and recovering his courage, the pulse strength is increased, 
the arteries begin again to beat with greater force, and to drive 
the blood even into the part that is bound ; so that the blood 
now springs from the puncture in the vein, and flows in a con- 
tinuous stream. 
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The Third Position is Confirmed: and the Circulation 
of the Blood is Demonstrated from it. 

THUS far we have spoken of the quantity of blood pass- 
ing through the heart and the lungs in the centre of 
the body, and in like manner from the arteries into 
the veins in the peripheral parts and the body at 
large. We have yet to explain, however, in what manner the 
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blood finds its way back to the heart from the extremities bythe 
veins, and how and in what way these are the only vessels that 
convey the blood from the external to the central parts ; which 
done, t conceive that the three fundamental propositions laid 
down for the circulation of the blood will be so plain, so well 
established, so obviously true, that they may claim general 
credence. Now the remaining position will be made sufficiently 
clear from the valves which are found in the cavities of the veins 
themselves, from the uses of these, and from experiments cog- 
nizable by the senses. 

The celebrated Hieronymus FabrUius oi Aquapendente.z most 
skilful Anatomist, and venerable old man, or, as the learned 
Riottin will have ix. Jacobus SUvius, first gave representations of 
the valves in the veins, which consist of raised or loose portions 
of the inner membranes of these vessels, of extreme delicacy, 
and a sigmoid or semilunar shape. They are situated at dif- 
ferent distances from each other, and diversely in difTerent indi- 
viduals; they are connate at the sides of the veins; they are 
directed upwards or towards the trunks of the veins ; the two — 
for there are for the most part two together — regard each other, 
mutually touch, and are so ready to come into contact by their 
edges, that if anything attempt to pass from the trunks into the 
branches of the veins, or from the greater vessels into the less, 
they completely prevent it ; they are further so arranged, that 
the horns of those that succeed are opposite the middle of the 
convexity of those that precede, and so on alternately. 

The discoverer of these valves did not rightly understand their 
use, nor have succeeding Anatomists added anything to our 
knowledge: for their office is by no means explained when wc 
are told that it is to hinder the blood, by its weight, from all 
flowing into inferior parts ; for the edges of the valves in the 
jugular veins hang downwards, and are so contrived that they 
prevent the blood from rising upwards; the valves, in a word, do 
not invariably look upwards, but always towards the trunks of 
the veins, invariably towards the scat of the heart. I, and indeed 
others, have sometimes found valves in the cmulgeiit veins, and 
in those of the mesentery, the edges of which were directed 
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towards the vena cava and vena portse. Let it be added that 
there are no valves in the arteries, and that dogs, oxen, drc^ have 
invariably valves at the divisions of their crural veins, in the 
veins that meet towards the top of the os sacrum, and in those 
branches which come from the haunches, in which no such effect 
of gravity from the erect position was to be apprehended. 
Neither are there valves in the jugular veins for the purpose of 
guarding against apoplexy, as some have said ; because in sleep 
the head is more apt to be influenced by the contents of the 
carotid arteries. Neither are the valves present, in order that 
the blood may be retained in the divarications or smaller trunks 
and minuter branches, and not be suffered to flow entirely into 
the more open and capacious channels \ for they occur where 
there are no divarications : although it must be owned that they 
are most frequent at the points where branches join. Neither 
do they exist for the purpose of rendering the current of blood 
more slow from the centre of the body ; for it seems likely that 
the blood would be disposed to flow with sufficient slowness of 
its own accord, as it would have to pass from larger into con- 
tinually smaller vessels, being separated from the mass and 
fountain head, and attaining from warmer into colder places. 

But the valves are solely made and instituted lest the blood 
should pass from the greater into the lesser veins, and either 
rupture them or cause them to become varicose ; lest, instead of 
advancing from the extreme to the central parts of the body, the 
blood should rather proceed along the veins from the centre to 
the extremities ; but the delicate valves, while they readily open 
in the right direction, entirely prevent all such contrary movement, 
being so situated and arranged, that if anything escapes, or is 
less perfectly obstructed by the cornua of the one above, the 
fluid passing, as it were, by the chinks between the cornua, it is 
immediately received on the convexity of the one beneath, which 
is placed transversely with reference to the former, and so is 
effectually hindered from getting any further. 

And this I have frequently experienced in my dissections of 
the veins : if I attempted to pass a probe from the trunk of the 
veins into one of the smaller branches, whatever care I took I 
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found it t mm possible to introduce it far any way, by reason of 
the valves ; whilst, on the contrary, it was most easy to push it 
along in the opposite direction, from without inwards, or from 
the branches towards the trunks and roots. In many places two 
valves are so placeJ and fitted, that when raised they come 
exactly together in the middle of the vein, and are there united 
by the contact of their margins ; and so accurate is the adaptation, 
that neither by the eye nor by any other means of examination, 
can the slightest chink along the line of contact be perceived. 
But if the probe be now introduced from the extreme towards 
the more central parts, the valves, like the floodgates of a river, 
give way, and are most readily pushed aside. The effect of this 
arrangement plainly is to prevent all movement of the blood from 
the heart and vena cava, whether it be upwards towards the 
head, or downwards towards the feet, or to either side towards 
the arms, not a drop can pass ; all movement of the blood, begin- 
ning in the larger and tending towards the smaller veins, is 
opposed and resisted by them ; whilst the movement that pro- 
ceeds from the lesser to end in the larger branches is favoured, 
or, at ail events, a free and open passage is left for it. 

Hut that this truth may be made the more apparent, let an 
arm be tied upabovc the elbow as if for phlebotomy (a. A, fig, i).* 
At intervals in the course of the veins, especially in labouring 
people and those whose veins are large, certain knuts or eleva- 
tions (11, C, U, E, F,) will be perceived, and this not only at the 
places where a branch is received (K, K), but also where none 
enters (C, [») : these knots or risings are all formed by valves, 
which thus show themselves externally. And now if you press 
the blood from the space above one of the valves, from ll to o, 
(fig. 2,) and keep the point of a finger upon the vein inferiorly, 
you will see no influx of blood from above; the portion of the 
vein between the point of the finger and the valve o will be 
obliterated ; yet will the vessel continue sufficiently distended 
above that valve (o, G). The blood being thus pressed out, and 
the vein emptied, if you now apply a finger of the other hand 

[* See plates siveo in facsimile, mule] 
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upon the distended part of the vein above the valve O, (fig. 3,) 
and press downwards, you will find that you cannot force the 
blood through or beyond the valve ; but the greater effort you 
use, you will only see the portion of vein that is between the 
finger and the valve become more distended, that portion of the 
vein which is below the valve remaining all the while empty 
(H. o, fig. 3). 

It would therefore appear that the function of the valves in 
the veins is the same as that of the three sigmoid valves which 
we find at the commencement of the aorta and pulmonary artery, 
z//>., to prevent all reflux of the blood that is passing over them. 

Further, the arm being bound as before, and the veins looking 
full and distended, if you press at one part in the course of a 
vein with the point of a finger (L, fig. 4), and then with another 
finger streak the blood upwards beyond the next valve (n), you 
will perceive that this portion of the vein continues empty (L N), 
and that the blood cannot retrograde, precisely as we have 
already seen the case to be in fig. 2 ; but the finger first applied 
(h, fig. 2, L, fig. 4), being removed, immediately the vein is 
filled from below, and the arm becomes as it appears at D C, fig, i. 
That the blood in the veins therefore proceeds from inferior or 
more remote to superior parts and towards the heart, moving in 
these vessels in this and not in the contrary direction, appears 
most obviously. And although in some places the valves, by 
not acting with such perfect accuracy, or where there is but a 
single valve, do not seem totally to prevent the passage of the 
blood from the centre, still the greater number of them plainly 
do so; and then, where things appear contrived more negligently, 
this is compensated either by the more frequent occurrence or 
more perfect action of the succeeding valves, or in some other 
way : the veins, in short, as they are the free and open conduits 
of the blood returning to the heart, so are they effectually 
prevented from serving as its channels of distribution front the 
heart. 

But this other circumstance has to be noted : The arm being 
bound, and the veins made turgid, and the valves prominent, as 
before, apply the thumb or finger over a vein in the situation of 



of the Heart and "Blood, 7 1 

one of the valves in such a way as to compress it, and prevent 
any blood from passinj; upwards from the hand ; then, with a 
finger of the other hand, streak the blood in the vein upwards 
till it has passed the next valve above (n, fig. 4,) the vessel now 
remains empty ; but the finger at L being removed for an instant, 
thu vein is immediatly filled from below ; apply the finger again, 
and having in the same manner streaked the blood upwards, 
again remove the finger below, and again the vessel becomes 
distended as before ; and this repeat, say a thousand times, in a 
short space of time. And now compute the quantity of blood 
which you have thus pressed up beyond the valve, and then 
multiplying the assumed quantity by one thousand, you will find 
that so much blood has passed through a certain portion of the 
vessel ; and I do now believe that you will find yourself con- 
vinced of the circulation of the blood, and of its rapid movement. 
But if in this experiment you will say that a violence is done to 
Nature, 1 do not doubt but that, if you proceed in the same way, 
only taking as great a length of vein as possible, and merely 
remark with what rapidity the blood Rows upwards, and fills the 
vessel from below, you will come lo the same conclusion. 



Chapter XIV. 

Conclusion of the Demonstration of the Circulation, 

AND now I may be allowed to give in brief my view of 
the circulation of the blood, and to propose it for 
general adoption. 

Since all things, both argument and ocular demon* 
stralion.show that [he blood passes through the lungs and heart 
by the force of the ventricles, and is sent for distribution to all 
parts of the tody, where it makes its way into the veins and 
pores of the flesh, and then flows by the veins from the circum- 
ference on every side to the centre, from the lesser to the greater 
veins, and is by them finally discharged into the vena cava and 
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right auricle of the heart, and this in such a quantity or in such 
aflux and reflux thither by the arteries, hither by the veins, as 
cannot possibly be supplied by the ingesta, and is much greater 
than can be required for mere purposes of nutrition ; it is abso- 
lutely necessary to conclude that the blood in the animal body 
is impelled in a circle^ and is in a state of ceaseless movement ; 
that this is the act or function which the heart performs by means 
of its pulse ; and that it is the sole and only end of the move- 
ment and contraction of the heart. 



Chapter XV. 



T^he Circulation of the Blood is Further Confirmed by 

Probable Reasons. 

IT will not be foreign to the subject if I here show further, 
from certain familiar reasonings, that the circulation is 
matter both of convenience and necessity. In the first 
place, since death is a corruption which takes place 
through deficiency of heat,* and since all living things are warm, 
all dying things cold, there must be a particular seat and 
fountain, a kind of home and hearth, where the cherisher of 
Nature, the original of the native fire, is stored and preserved ; 
from which heat and life are dispensed to all parts as from a 
fountain head ; whence sustenance may be derived ; and upon 
which concoction and nutrition, and all vegetative energy may 
depend. Now, that the heart is this place^ that the heart is the 
principle of life, and that all passes in the manner just men- 
tioned, I trust no one will deny. 

The^blood, therefore, required to have movement, and indeed 
such a movement that it should return again to the heart ; for 
sent to the external parts of the body far from its fountain, as 
Aristotle says, and without movement, it would become congealed. 

* Aristoteles De Respiratione, lib. ii., et iii. : De Part. Animal, et alibi. 
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For we see movement generating and keeping up heat and 
spirits under all circumstances, and rest allowing them to escape 
and be dissipated. The blood, therefore, becoming thick or 
congealed by the cold of the extreme and outward parts, and 
robbed of its spirits, just as it is in the dead, it was imperative 
that from its fount and origin, it should again receive heat and 
spirits, and all else requisite to its preservation— that, by return- 
ing, it should be renovated and restored. 

We frequently see how the extremities are chilled by the 
external cold, how the nose and cheeks and hands look blue, and 
how the blood, stagnating in them as in the pendent or lower 
parts of a corpse, becomes of a dusky hue; the limbs at the 
same time getting torpid, so that they can scarcely be moved, 
and seem almost to have lost their vitality. Now they can by 
no means be so eReclually, and especially so speedily restored to 
heat and colour and life, as by a new efflux and contact of heat 
from its source. But how can parts attract in which the heat 
and life are almost extinct ? Or how should they whose 
passages are filled with condensed and frigid blood, admit fresh 
aliment — renovated blood — unless they had first got rid of their 
old contents.' Unless the heart were truly that fountain where 
life and heat are restored to the refrigerated fluid, and whence 
new blood, warm, imbued with spirits, being sent out by the 
arteries, that which has become cooled and elVcte is forced on, 
and all the particles recover their heat which was failing, and 
their vital stimulus well-nigh exhausted. 

Hence it is that if the lieart l>e unaffected, life and health may 
be restored to almost all the other parts of the body ; but if the 
heart be chilled, or smitten with any serious disease, it seems 
matter of necessity that the whole animal fabric should suffer 
and fall into decay. When the source is corrupted, there is 
nothing, as Aristotle says,* which can be of service either to it 
or aught that depends on it. And hence, by the way, it may 
perchance be why grief, and love, and envy, and anxiety, and all 
affections of tlie mind of a similar kind are accompanied with 

* De Pari. AnimaL, iii. 
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emaciation and decay, or with disordered fluids and crudity, 
which engender all manner of diseases and consume the body 
of man, For every affection of the mind that is attended with 
either pain or pleasure, hope or fear, is the cause of an agitation 
whose influence extends to the heart, and there induces change 
from the natural constitution, in the temperature, the pulse and 
the rest, which impairing all nutrition in its source and abating 
the powers at lai^e, it is do wonder that various forms of in- 
curable disease in the extremities and in the trunk are the con- 
sequence, inasmuch as in such circumstances the whole body 
labours under the effects of vitiated nutrition and a want of native 
heat. 

Moreover, when we see that all animals live through food 
digested in their interior, it is imperative that the digestion and 
distribution be perfect ; and, as a consequence, that there be a 
place and receptacle where the aliment is perfected and whence 
it is distributed to the several members. Now this place is the 
heart, for it is the only organ in the body which contains blood 
for the general use ; all the others receive it merely for their 
peculiar or private advantage, just as the heart also has a supply 
for its own especial behoof in its coronary veins and arteries. 
Hut it is of the store which the heart contains in its auricles and 
ventricles that I here speak. Then the heart is the only organ 
which is so situated and constituted that it can distribute the 
blood in due proportion to the several parts of the body, the 
quantity sent to each being according to the dimensions of the 
artery which supplies it, the heart serving as a magazine or foun- 
tain ready to meet its demands. 

Further, a certain impulse or force, as well as an impeller or 
forcer, such as the heart, was required to effect this distribution 
and movement of the blood ; both because the blood is disposed 
from slight causes, such as cold, alarm, horror, and the like, to 
collect in its source, to concentrate like parts to a whole, or the 
drops of water spiit upon a table to the mass of liquid ; and 
because it is forced from the capillary veins into the smaller rami- 
flcatioDS, and from these into the larger trunks by the movement 
of the extremities and the compression of the muscles generally. 
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The blood is thus more disposed to move from the circumference 
to the centre than in the opposite direction, even were there no 
valves to oppose its movement ; wherefore, that it may leave its 
source and enter more confined and colder channels, and flow 
against the direction to which it spontaneously inclines, the blood 
requires both force and an impelling power. Now such is the 
heart and the heart alone, and that in the way and manner 
already explained. 



Chapter XVI. 



I'be Circulation of the Blood is Further Proved from 
Certain Consequences. 

THERE are still certain phenomena, which, taken as 
consequences of this truth .issumed as proven, are 
not without their use in exciting belief, as it were, d 
pQSHriore ; and which, although they may seem to be 
involved in much doubt and obscurity, ncvcrlhcless readily admit 
of having reasons and causes assigned for them. Of such a 
nature are those that present themselves in connection with con- 
tagions, poisoned wounds, the bites of serpents and rabid animals, 
lues venerea and the like. Wc sometimes see the whole system 
contaminated, though the part first infected remains sound ; the 
lues venerea has occasionally made its attack with pains in the 
shoulders and head, and other symptoms, the genital organs 
being all the while unaffected ; and then we know that the 
wound made by a rabid dog having healed, fever and a train of 
disastrous symptoms may nevertheless supervene. Whence it 
appears that the contagion impressed upon or deposited in a 
particular part, is by and by carried by the returning current of 
blood to the heart, and by that organ is sent to contaminate the 
whole body. 

In tertian fever, the morbific cause seeking the heart in the 
first instance, and hanging about the heart and lungs, renders 

10 — 2 
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the patient short-winded, disposed to sighing, and indisposed to 
exertion, because the vital principle is oppressed and the blood 
forced into the lungs and rendered thick does not pass through 
their substance, (as I have myself seen in opening the bodies of 
those who had died in the beginning of the attack,) when the 
pulse is always frequent, small, and occasionally irregular ; but 
the heat increasing, the matter becoming attenuated, the passages 
forced, and the transit made, the whole body begins to rise in 
temperature, and the pulse becomes fuller and stronger. The 
febrile paroxysm is fully formed, whilst the preternatural heat 
kindled in the heart is thence diffused by the arteries through 
the whole body along with the morbific matter, which is in this 
way overcome and dissolved by Nature. 

When we perceive, further, that medicines applied externally 
exert their influence on the body just as if they had been taken 
internally, the truth we are contending for is confirmed. Colo- 
cynth and aloes in this way nnove the belly, cantharides excites 
the urine, garlic applied to the soles of the feet assists expector- 
ation, cordials strengthen, and an infinite number of examples of 
the same kind might be cited. Perhaps it will not, therefore, be 
found unreasonable, if we say that the veins, by means of their 
orifices, absorb some of the things that are applied externally 
and carry this inwards with the blood, not otherwise, it may be, 
than those of the mesentery imbibe the chyle from the intestines 
and carry it mixed with the blood to the liver. For the blood 
entering the mesentery by the cceliac artery, and the superior 
and inferior mesenteries, proceeds to the intestines, from which, 
along with the chyle that has been attracted into the veins, it 
returns by their numerous ramifications into the vena portx of 
the liver, and from this into the vena cava, and this in such wise 
that the blood in these veins has the same colour and consistency 
as in other veins, in opposition to what many believe to be the 
fact. Nor indeed can we imagine two contrary movements in 
any capillary system^the chyle upwards, the blood downwards. 
This could scarcely take place, and must be held as altogether 
improbable. But is not the thing rather arranged as it is by the 
consummate providence of Nature ? For were the chyle mingled 
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with the blood, the crude with the digested, in equal proportions, 
the result would not be concoction, transmutation, and sanguifi- 
cation, but rather, and because they are severally active and 
passive, a mixture or combination, or medium compound of the 
two, precisely as happens when wine is mixed with water and 
syrup. But when a very minute quantity of chyle is mingled 
with a very large quantity of circulating blood, a quantity of 
chyle that bears no kind of proportion to the mass of blood, the 
effect is the same, as Aristotle says, as wheu a drop of water is 
added to a cask of wine, or the contrary ; the mass does not then 
present itself as a mixture, but is still sensibly either wine or 
water- So in the mesenteric veins of an animal we do not find 
either chyme or chyle and blood, blended together or distinct, 
but only btood, the same in colour, consistency, and other sensible 
properties, as it appears in the veins generally. Still as there is 
a certain though small and inappreciable proportion of chyle or 
incompletely digested matter mingled with this blood, Nature has 
interposed the liver, in whose meandering channels it suffers delay 
and undergoes additional change, lest arriving prematurely and 
crude at the heart, it should oppress the vital principle. Hence 
in the embryo, there is almost no use for the liver, but the um- 
bilical vein passes directly through, a foramen or anastomosis 
existing from the vena port.T;. The blood returns from the 
intestines of the foetus, not through the liver, but into the um- 
bilical vein mentioned, and flows at once into the heart, mingled 
with the natural blood which is returning from the placenta; 
whence also it is that in the development of the ftetus the liver 
is one of the organs that is last formed, I have observed all the 
members perfectly marked out in the human fcetus, even the 
genital organs, whilst there was yet scarcely any trace of the 
liver. And indeed at the period when all the parts, like the 
heart itself in the beginning, are still white, and except in the 
veins there is no appearance of redness, you shall see nothing in 
the seat of the liver but a shapeless collection, as it were, of 
e,\trav3sated blood, which you might take for the eff"ects of a 
contusion or ruptured vein. 

But in the incubated egg there are, as it were, two umbilical 
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vessels, one from the albumen passing entire through the liver, 
and going straight to the heart ; another from the yolk, ending 
in the vena ports; for it appears that the chick, in the first 
instance, is entirely formed and nourished by the white ; but by 
the yolk after it has come to perfection and is excluded from the 
shell ; for this part may still be found in the abdomen of the 
chick many days after its exclusion, and is a substitute for the 
milk to other animals. 

But these matters will be better spoken of in my observations 
on the formation of the foetus, where many propositions, the 
following among the number, will be discussed : Wherefore is 
this part formed or perfected first, that last, and of the several 
members, what part is the cause of another ? And there are 
many points having special reference to the heart, such as where- 
fore does it first acquire consistency, and appear to possess life, 
movement, sense, before any other part of the body is perfected, 
^s Aristotle says in his third book, 'De partibus Animalium'? 
And so also of the blood, wherefore does it precede all the rest ? 
And in what way does it possess the vital and animal principle, 
and show a tendency to movement, and to be impelled hither and 
thither, the end for which the heart appears to be made ? In 
the same way, in considering the pulse, why should one kind of 
pulse indicate death, another recovery ? And so of all the other 
kinds of pulse, what may be the cause and indication of each ? 
Likewise we must consider the reason of crises and natural 
critical discharges ; of nutrition, and especially the distribution 
of the nutriment ; and of defluxions of every description. Finally, 
reflecting on every part of medicine, physiology, pathology, 
semeiotics, and therapeutics, when I see how many questions 
can be answered, how many doubts resolved, how much obscurity 
illustrated by the truth we have declared, the light we have made 
to shine, I see a field of such vast extent in which I might pro- 
ceed so far, and expatiate so widely, that this my tractate would 
not only swell out into a volume, which was beyond my purpose, 
but my whole life, perchance, would not suffice for its completion. 

In this place, therefore, and that indeed in a single chapter, I 
shall endeavour only to refer the various particulars that present 
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themselves in the dissection of the heart and arteries to their 
several uses and causes ; for so I shall meet with many things 
which receive light from the truth 1 have been contending for, 
and which, in their turn, render it more obvious. And indeed I 
would have it confirmed and illustrated by anatomical arguments 
above all others. 

There is but a single point which indeed would be more 
correctly placed amon-^j our observations on the use of the spleen, 
but which It will not be altogether impertinent to notice in this 
place incidentally. From the splenic branch which passes into 
the pancreas, and from the upper part, arise the posterior 
coronary, gastric, and gastroepiploic veins, all of which are dis- 
tributed upon the stomach in numerous branches and twigs, just 
as the mesenteric vessels are upon the intestines in like manner, 
from the inferior part of the same splenic branch, and along 
the back of the colon and rectum proceed the hemorrhoidal 
veins. The blood returning by these veins, and bringing the 
cruder juices along with it, on the one hand from the stomach, 
where they are thin, watery, and not yet perfectly chylified; on 
the oilier thick and more earthy, as derived from the fsces, but 
all [TOured into this splenic branch, are duly tempered by the 
admixture of contraries ; and nature mingling together these 
two kinds of juices, difficult of coction by reason of most oppositt; 
defects, and then diluting them with a large quantity of warm 
blood, (for we see that the quantity returned from the spleen 
must be very large when we contemplate the size of its arteries,) 
they are brought to the porta of the liver in a state of higher 
preparation. The defects of cither extreme arc supplied and 
compensated by this arrangement of the veins. 
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Chapter XVII. 

The Movement and Circulation of the Blood are Con- 
firmed from the Particulars Apparent in the Structure 
of the Hearty and from those T'hings which Dissection 
Unfolds. 

I DO not find the heart as a distinct and separate part in all 
animals ; some, indeed, such as the zoophytes, have no 
heart ; this is because these animals are coldest, of no 
great bulk, of soft texture or of a certain uniform sameness 
or simplicity of structure ; among the number I may instance 
grubs and earth-worms, and those that are engendered of putre- 
faction and do not preserve their species. These have no heart, 
as not requiring any impeller of nourishment into the extreme 
parts ; for they have bodies which are connate and homogeneous, 
and without limbs ; so that by the contraction and relaxation of 
the whole body they assume and expel, move and remove the 
ailment. Oysters, mussels, sponges, and the whole genus of 
zoophytes or plant-animals have no heart ; for the whole body is 
used as a heart, or the whole animal is a heart. In a great 
number of animals, almost the whole tribe of insects, we cannot 
see distinctly by reason of the smallness of the body ; still in 
bees, flies, hornets, and the like, we can perceive something 
pulsating with the help of a magnifying-glass ; in pediculi, also, 
the same thing may be seen, and as the body is transparent, the 
passage of the food through the intestines, like a black spot or 
stain, may be perceived by the aid of the same magnifying- 
glass. 

But in some of the pale blooded and colder animals, as in 
snails, whelks, shrimps, and shell-fish, there is a part which 
pulsates — a kind of vesicle or auricle without a heart — ^slowly 
indeed, and not to be perceived except in the warmer season of 
the year. In these creatures this part is so contrived that it 
shall pulsate, as there is here a necessity for some impulse to 



of the Heart and "Blood, 8 1 

distribute the nutritive fluid, by reason of the variety of organic 
parts, or of the density of the substance ; but the pulsations 
occur unfrcquently, and sometimes in consequence of the cold 
not at all, an arrangement the best adapted to them as being of a 
doubtful nature, so that sometimes they appear to live, sometimes 
to die ; sometimes they show the vitality of an animal, sometimes 
of a vegetable. This seems also to be the case with the insects 
which conceal themselves in winter, and lie, as it were, defunct, 
or merely manifesting a kind of vegetative existence. But whether 
the same thing happens in the case of certain animals that have 
red blood, such as frogs, tortoises, serpents, swallows, may be 
very properly doubted. 

In all the larger and warmer animals which have red blood, there 
was need of an impeller of the nutritive fluid, and that perchance 
possessing a considerable amount of power. In iishes, serpents, 
lizards, tortoises, frogs, and otiiers of the same kind there is a 
heart present, furnished witii 'both an auricle and a ventricle, 
whence it is perfectly true, as AtistotU has observed," that no 
sanguineous animal is without a heart, by the impelling power 
of which the nutritive fluid is forced, both with greater vigour 
and rapidity to a greater distance ; and not merely agitated by 
an auricle as it is in lower forms. And then in regard to animals 
that are yet larger, warmer, and more perfect, as they abound in 
blood, which is always hotter and more spirituous, and which 
possess bodies of greater size and consistency, these require a 
larger, stronger, and more fleshy heart, in order that the nutritive 
fluid may be propelled with yet greater force and celerity. And 
further, inasmuch as the more perfect animals require a still 
more perfect nutrition, and a larger supply of native heat, in 
order that the aliment may be thoroughly concocted and acquire 
the last degree of perfection, they required both lungs and a 
second ventricle, which should force the nutritive fluid through 
them. 

Every animal that has lungs has therefore two ventricles to its 
heart, one right, the other left ; and wherever there is a right, 

* De Pari. Animal., lib. iii. 
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there also is there a left ventricle ; but the contrary of this does 
not hold good : where there is a left there is not always a right 
ventricle. The left ventricle I call that which is distinct in 
office, not in place from the other, that one namely which dis- 
tributes the blood to the body at large, not to the lungs only. 
Hence the left ventricle seems to form the principal part of the 
heart ; situated in the middle, more strongly marked, and con- 
structed with greater care, the heart seems formed for the sake 
of the left ventricle, and the right but to minister to it. The 
right neither reaches to the apex of the heart, nor is it nearly of 
such strength, being three times thinner in its walls, and in some 
sort jointed on to the left, (as Aristotle says ;) though indeed it 
is of greater capacity, inasmuch as it has not only to supply 
material to the left ventricle, but likewise to furnish aliment to 
the lungs. 

It is to be observed, however, that all this is otherwise in the 
embryo, where there is not such a difference between the two 
ventricles. There, as in a double nut, they are nearly equal in 
all respects, the apex of the right reaching to the apex of the 
left, so that the heart presents itself as a sort of double-pointed 
cone. And this is so, because in the foetus, as already said, 
whilst the blood is not passing through the lungs from the right 
to the left cavities of the heart, it flows by the foramen ovale and 
ductus arteriosus, directly from the vena cava into the aorta, 
whence it is distributed to the whole body. Both ventricles have 
therefore the same office to perform, whence their equality of 
constitution. It is only when the lungs come to be used, and it 
is requisite that the passages indicated should be blocked up, 
that the difference in point of strength and other things between 
the two ventricles begins to be apparent. In the altered circum- 
stances the right has only to drive the blood through the lungs, 
whilst the left has to propel it through the whole body. 

There are further within the heart numerous braces, in the 
form of fleshy columns and fibrous bands, which Aristotle^ in his 
third book on Respiration, and the Parts of Animals, entitles 
nerves. These are variously extended, and are either distinct or 
contained in grooves in the walls and partition, where they 
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occasion numerous pits or depressions. They constitute a kind 
of small muscles, which arc superadded and supplementary to 
the heart, assisting it to execute a more powerful and perfect 
contraction, and so proving subservient to the complete expulsion 
of the blood. They are in some sort like the elaborate and artful 
arrangement of ropes in a ship, bracing the heart on every side 
as it contracts, and so enabling it more effectually and forcibly 
to expel the charge of blood from its ventricles. This much is 
plain, at all events, that in some animals they are less strongly 
marked than in others ; and, in all that have them, they are more 
numerous and stronger in the left than in the right ventricle ; and 
while some have them present in the left, yet they are absent in 
the right ventricle. In man they are more numerous in the left 
than in the right ventricle, more abundant in the ventricles than 
in the auricles ; and occasionally, there appear to be none present 
in the auricles. They are numerous in the large, more muscular 
and hardier bodies of countrymen, but fewer in more slender 
frames and in females. 

In those animals in which the ventricles of the heart are 
smooth within, and entirely without fibres or muscular bands, or 
anything like hollow pits, as in almost all the smaller birds, the 
partridge and the common fowl, serpents, frogs, tortoises, and 
most fishes, there are no chorda tendinese, nor bundles of fibres, 
neither arc there any tricuspid valves in the ventricles. 

Some animals have the right ventricle smooth internally, but 
the left provided with fibrous bands, such as the goose, swan, and 
larger birds ; and the reason is the same here as elsewhere. As 
the lungs are spongy, and loose, and soft, no great amount of 
force is required to force the blood through th«m, therefore the 
right ventricle is either without the bundles in question, or they 
are fewer and weaker, and not so fleshy or like muscles. Those 
of the left ventricle, however, are both stronger and more 
numerous, more fleshy and muscular, because the left ventricle 
requires to be stronger, inasmuch as the blood which it propels 
has to be driven through the whole body. And this, too, is the 
reason why the left ventricle occupies the middle of the heart, 
and has parieties three times thicker and stronger than those of 
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the right. Hence all animals — and among men it is similar — 
that are endowed with particularly strong frames, and with large 
and fleshy limbs at a great distance from the heart, have this 
central organ of greater thickness, strength, and muscularity. 
This is both obvious and necessary. Those, on the contrary, 
that are of softer and more slender make have the heart more 
flaccid, softer, and internally either less or not at all fibrous. 
Consider, further the use of the several valves, which are all so 
arranged, that the blood once received into the ventricles of the 
heart shall never regurgitate, once forced into the pulmonary 
artery and aorta shall not flow back upon the ventricles. When 
the valves are raised and brought together they form a three- 
cornered line, such as is left by the bite of a leech ; and the 
more they are forced, the more firmly do they oppose the passage 
of the blood. The tricuspid valves are placed, like gate-keepers, 
at the entrance into the ventricles from the venae cavae and pul- 
monary veins, lest the blood when most forcibly impelled should 
flow back. It is for this reason that they are not found in all 
animals, nor do they appear to have been constructed with 
equal care in all the animals in which they are found. In some 
they are more accurately fitted, in others more remissly or care- 
lessly contrived, and always with a view to their being closed 
under a greater or a slighter force of the ventricle. In the left 
ventricle, therefore, in order that the occlusion may be more 
perfect against the greater impulse, there are only two valves, 
like a mitre, and produced into an elongated cone, so that they 
come together and touch to their middle ; a circumstance which 
perhaps led Aristotle into the error of supposing this ventricle to 
be double, the division taking place transversely. For the same 
reason, and that the blood may not regurgitate upon the pul- 
monary veins, and thus the force of the ventricle in propelling 
the blood through the system at large come to be neutralized, it 
is that these mitral valves excel those of the right ventricle in 
size and strength, and exactness of closing. Hence, it is 
essential that there can be no heart without a ventricle, since 
this must be the source and storehouse of the blood. The same 
law does not hold good in reference to the brain. For almost 



no genus of birds has a ventricle in the brain, as is obvious in 
the goose and swan, the brains of which nearly equal that of 
a rabbit in size ; now rabbits have ventricle in the brain, whilst 
the goose has none. In like manner, wherever the heart has a 
single ventricle, there is an auricle appended, flaccid, membranous, 
hollow, filled with blood ; and where there are two ventricles, 
there are likewise two auricles. On the other hand, some 
animals have an auricle without any ventricle ; or at all events 
they have a sac analogous to an auricle ; or the vein itself, 
dilated at a particular part, performs pulsations, as is seen in 
hornets, bees, and other insects, which certain experiments of 
my own enable mc to demonstrate have not only a pulse, but a 
respiration in that part which is called the tail, whence it is that 
this part is elongated and contracted now more rarely, now more 
frequently, as the creature appears toibe blown and to require 
a larger quantity of air. But of these things, more in our 
Treatise on Respiration. 

It is in like manner evident that the auricles pulsate, contract, 
as I have said before, and throw the blood into the ventricles ; 
so that wherever there is a ventricle an auricle is necessary, not 
merely that it may serve, according to the general belief, as a 
source and magazine for the blood : for what were the use of its 
pulsations had it only to contain ? The auricles are prime 
movers of the blood, especially the right auricle, which, as 
already said, is 'the first to live, the last to die ;' whence they are 
subservient to sending the blood into the ventricles, which, con- 
tracting continuously, more readily and forcibly expel the blood 
already in movement ; just as the ball-player can strike the ball 
more forcibly and further if he takes it on the rebound than if he 
simply threw it. Moreover, and contrary to the general opinion, 
since neither the heart nor anything else can dilate or distend 
itself so as to draw anything; into its cavity during the diastole, 
unless, like a sponge, it has been first compressed, and is return- 
ing to its primary condition^ but in animals all local movement 
proceeds from, and has its origin in the contraction of some part ; 
consequently it is by the contraction of the auricles that the 
blood is thrown into the ventricles, as I have already shown, and 
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from there, by the contraction of the ventricles, it is propelled 
and distributed. Concerning local movement, it is true that the 
immediate moving organ in every movement of an animal 
primarily endowed with a motive spirit (as Aristotle has it,*) is 
contractile ; in which way the word P€vpop is derived from pevco, 
nuto, contraho ; and if I am permitted to proceed in my purpose 
of making a particular demonstration of the organs of movement 
in animals from observations in my possession, I trust I shall be 
able to make sufficiently plain how Aristotle was acquainted 
with the muscles, and advisedly referred all movement in animals 
to the nerves, or to the contractile element, and therefore called 
those little bands in the heart nerves. 

But that we may proceed with the subject which we have in 
hand, viz.^ the use of the auricles in filling the ventricles, we 
should expect that the more dense and compact the heart, the 
thicker its parieties, the stronger and more muscular must be the 
auricle to force and fill it, and vice versa. Now this is actually 
so : in some the auricle presents itself as a sanguinolent vesicle, 
as a thin membrane containing blood, as in fishes, in which the 
sac that stands in lieu of the auricle, is of such delicacy and 
ample capacity, that it seems to be suspended or to float above 
the heart. In those fishes in which the sac is somewhat more 
fleshy, as in the carp, barbel, tench, and others, it bears a 
wonderful and strong resemblance to the lungs. 

In some men of sturdier frame and stouter make, the right 
auricle is so strong, and so curiously constructed within, of bands 
and variously interlacing fibres, that it seems to equal in strength 
the ventricle of the heart in other subjects ; and I must say that 
I am astonished to find such diversity in this particular in 
different individuals. It is to be observed, however, that in the 
foetus the auricles are out of all proportion large, which is 
because they are present before the heart makes its appearance 
or suffices for its office even when it has appeared and they 
therefore have, as it were, the duty of the whole heart committed 
to them, as has already been demonstrated. But what I have 

♦ In the book, de Spiritu, and elsewhere. 
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observed in the formation of the fcetus as before remarked (and 
Aristotle had already confirmed all in studying the incubated 
egg,) throws tKe greatest light and likelihood upon the point. 
Whilst the fcetus is yet in the form of a soft worm, or, as is com- 
monly said, in the milk, there is a mere bloody point or pulsating 
vesicle, a portion apparently of the umbilical vein, dilated at its 
commencement or base. Afterwards, when the outline of the 
fcetus is distincly indicated, and it begins to have greater bodily 
consistence, the vesicle in question becomes more fleshy and 
stronger, changes its position, and passes into the auricles, above 
which the body of the heart begins to sprout, though as yet it 
apparently performs no office. When the fcetus is further 
advanced, when the bones can be distinguished from the fleshy 
parts, and movements take place, then it also has a heart which 
pulsates, and as I have said, throws blood by either ventricle 
from the vena cava into the arteries. 

Thus Nature, ever perfect and divine, doing nothing in vain, 
has neither given a heart where it was not required, nor produced 
it before its office had become necessary ; but by the same stages 
in the development of every animal, passing through the forms 
of all, as I may say (ovum, worm, fcetus), it acquires perfection 
in each. These points will be found elsewhere conlirmcd by 
numerous observations on the formation of the foetus. 

Finally, it is not without good grounds that Hippocrates, in his 
book, De Corde, entitles it a muscle; its action is the same, so 
is its function, viz., to contract and move something else, in this 
case, the charge of blood. 

Further, we can infer the action and use of the heart from the 
arrangement of its fibres and its genera! structure as in muscles 
generally. All Anatomists admit with QaUn that the body of 
the heart is made up of various courses of fibres running straight, 
obliquely, and transversely, with reference to one another ; but 
in a heart which has been boiled the arrangement of the fibres 
is seen to be different All the fibres in the paiietcs and septum 
are circular, as in the sphincters ; those, again, which are in the 
columns extend lengthwise, and are oblique longitudinally ; and 
so it comes to pass, that when all the fibres contract simul- 
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taneously, the apex of the cone is pulled towards its base by the 
columns, the walls are drawn circularly together into a globe, the 
whole heart in short is contracted, and the ventricles narrowed. 
It is therefore impossible not to perceive that, as the action of 
the organ is so plainly contraction, its function is to propel the 
blood into the arteries. 

Nor are we the less to agree with Aristotle in regard to the 
importance of the heart, or to question if it receives sense and 
movement from the brain, blood from the liver, or whether it be 
the origin of the veins and of the blood, and such like. They who 
affirm these propositions, overlook, or do not rightly understand 
the principal argument, to the effect that the heart is the first 
part which exists, and that it contains within itself blood, life, 
sensation, and movement, before either the brain or the liver 
were created or had appeared distinctly, or, at all events, before 
they could perform any function. The heart, ready furnished 
with its proper organs of movement, like a kind of internal 
creature, existed before the body. The first to be formed, Nature 
willed that it should afterwards fashion, nourish, preserve, com- 
plete the entire animal, as its work and dwelling-place : and as 
the prince in a kingdom, in whose hands lie the chief and highest 
authority, rules over all, the heart is the source and foundation 
from which all strength is derived, on which all strength depends 
in the animal body. 

And many things having reference to the arteries further illus- 
trate and confirm this truth. Why does not the pulmonary vein 
pulsate, seeing that it is numbered among the arteries? Or 
wherefore is there a pulse in the pulmonary artery ? Because 
the pulse of the arteries is derived from the impulse of the blood. 
Why does an artery differ so much from a vein in the thickness 
and strength of its coats ? Because it sustains^the shock of the 
impelling heart and streaming blood. Hence, as perfect Nature 
does nothing in vain, and suflSces under all circumstances, we 
find that the nearer the arteries are to the heart, the more do 
they differ from the veins in structure; here they are both stronger 
and more ligamentous, whilst in extreme parts of the body, such 
as the feet and hands, the brain, the mesentery, and the testicles, 
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the two orders of vessels are so much alike that it is impossible 
to distinguish between them with the eye. Now this is for the 
following very sufficient reasons: for the more remote the vessels 
are from the heart, with so much the less force are they distended 
by the stroke of the heart, which is broken by the great distance 
at which it is given. Add to this, that the impulse of the heart 
exerted upon the mass of blood, which must needs fill the trunks 
and branches of the arteries, is diverted, divided, as it were, and 
diminished at every subdivision, so that the ultimate capillary 
divisions of the arteries look like veins, and this not merely in 
constitution but in function, for they have either no perceptible 
pulse, or they rarely exhibit one, and never except where the 
heart beats more violently than usual, or at a part where the 
minute vessel is more dilated or open than elsewhere. Hence 
it happens that at times \vc are aware of a pulse in the teeth, in 
inflammatory tumours, and in the fingers ; at another time we 
feel nothing of the sort. By this single symptom I have ascer- 
tained for certain that young persons, whose pulses are naturally 
rapid, were labouring under fever; and in like manner, on com- 
pressing the fingers in youthful and delicate subjects during a 
febrile paroxysm, I have readily perceived the pulse there. On 
the other hand, when the heart pulsates more languidly, it is 
often impossible to feel the pulse not merely in the fingers, but 
the wrist, and even at the temple, as in persons afflicted with 
lipothymise asphyxia, or hysterical symptoms, and in the debili- 
tated and moribund. 

And here surgeons are to be advised that, when the blood 
escapes with force in the amputation of limbs, in the removal of 
tumours, and in wounds, it constantly comes from an artery ; 
not always indeed per saltum, because the smaller arteries do 
not pulsate, especially if a tourniquet has been applied. 

For the same reason the pulmonary artery not only has the 
structure of an artery, but it does not differ so widely from the 
veins in the thickness of its walls as does the aorta. The aorta 
sustains a more powerful shock from the left than the pulmonary 
artery does from the right ventricle, and the walls of this last 
vessel are thinner and softer than those of the aorta in the same 
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proportion as the walls of the right ventricle of the heart are 
weaker and thinner than those of the left ventricle. In like manner, 
the lungs are softer and laxcr in structure than the flesh and other 
constituents of the body, and in a similar way the walls of the 
branches of the pulmonary artery differ from those of the vessels 
derived from the aorta. And the same proportion in these par- 
ticulars is universally preserved. The more muscular and 
powerful men are, the firmer their flesh ; the stronger, thicker, 
denser, and more fibrous their hearts, the thicker, closer, and 
stronger are the auricles and arteries. Again, in those animals 
the ventricles of whose hearts are smooth on their inner surface, 
without villi or valves, and the walls of which are thin, as in 
fishes, serpents, birds, and very many genera of animals, the 
arteries differ little or nothing in the thickness of their coats 
from the veins. 

Further, the reason why the lungs have such ample vessels, 
both arteries and veins, [for the capacity of the pulmonary 
veins exceeds that of both the crural and jugular vessels.) and 
why they contain so targe a quantity of blood, as by experience 
and ocular inspection we know they do, admonished of the fact 
indeed by Aristotle, and not led into error by the appearances 
found in animals which have been bled to death, — is, because 
the blood has its fountain, and storehouse, and the workshop of 
its last perfection in the heart and lungs. Why, in the same 
way we find in the course of our anatomical dissections the 
pulmonary vein and left ventricle so full of blood, of the same 
black colour and clotted character as that with which the right 
ventricle and pulmonary artery are filled, is because the blood is 
incessantly passing from one side of the heart to the other 
through the lungs. Wherefore, in fine, the pulmonary artery has 
the structure of an artery, and the pulmonary veins have the 
structure of veins. In function and constitution, and everything 
else, the first is an artery, the others are veins, contrary to what 
is commonly believed ; and the reason why the pulmonary artery 
has so large an orifice, is because it transports much more blood 
than is requisite for the nutrition of the lungs. 

All these appearances, and many others, to be noted in the 
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course of dissection, if rightly weighed, seem clearly to illustrate 
and fully to confirm the truth contended for throughout these 
pages, and at the same time to oppose the vulgar opinion ; for 
it would be very difficult to explain in any other way to what 
purpose all is constructed and arranged as we have seen it to be. 
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